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@ Threading its way through a a eee at 1000 feet 


gantic continuous-annealing furnace 
at speeds up to 1000 feet per minute, 
steel strip behaves erratically. It e 

tends to wander and weave. It fouls per minute H 
the rolls. Sometimes it breaks. Then 

production on a multi-million-dollar 
unit, designed for high-speed opera- 
tion, slows down or stops dead...a 
very costly business. 


To solve this problem—to keep 
strip from running crooked—all sorts 
of schemes have been tried; crowned 
rolls, higher tension on the strip, 
side guides. None of them worked as 
hoped for. Each merely added new 
problems of its own. To make mat- 
ters worse, with recent trends to 
longer strip, to higher speeds and 
longer processing lines, these track- 
ing and aligning difficulties were fur- 
ther aggravated. 

But the answer has been found. 
In the development of the Lorig 
Aligner, United States Steel has 
come up with a novel, yet surpris- 
ingly simple solution. For these rolls, 
named for the inventor—a U. S. 
Steel engineer—are automatically self 
centering. Set in the continuous- 
annealing line shown here, they now 
track the strip—no matter what its 
speed—relentlessly toward the cen- 
ter of the roll. These remarkable rolls 
even anticipate trouble and realign 
wayward strip 30 feet before it 
reaches the roll. 


The result? Clean, bright strip, 


liant application of basic engineering 
principles—is full of promise not 
only for continuous strip lines of all 
kinds, but wherever production de- 
pends on accurate tracking of the 
material. In other words, if centering 
and alignment is the problem, the 
Lorig Roll is literally the key to con- 
tinuous high-speed production. 


The Lorig Aligner is another ex- 
ample of United States Steel’s active 
research program which has enabled 
countless manufacturers to improve 
their production methods and make 
better products in the bargain. In 
the field and in research laboratories, 
trained U. S. Steel engineers and 


: metallurgists are working to help 
flat and undamaged, uniformly and ake the manufacture of steel—and 
pertectly annealed> (reeling: off the ipsam orelethicient: 


delivery end at the rate of 1000 feet {nited States Steel Com- 


per minute. pany, 525 William Penn 
The US'S Lorig Aligner—a bril- Place, Pittsburgh 30, Pa. 


THE U-S‘S LORIG ALIGNER consists of a divided roll (conical effect exaggerated 
at the right) with each conical half running on a common rotating axle that is 
slightly deflected in the center so that the upper surfaces of the cones form a straight 
surface, As the strip passes over the roll, strongly converging lateral forces are 
set up to exert a powerful centering action on the strip that immediately corrects 
any deviation and keeps the strip running straight and true. 
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Pursuit of the Almighty A 


Psychologists often talk about the basic human drives such as love, fear, 
and hunger. On this campus, | am afraid, we have another basic drive to add 
to the list. That drive might be called the pursuit of the almighty A. Seemingly, 
for many people the sole motivation in studying is not to learn something, but 


merely to get that grade. 


Naturally, grades are important. There must be a system by which the 
quality of work a college student does can be rated. And yet, most of you 
have taken courses that you squeaked through to get an easy A or B, but 
which you can remember hardly anything about now. On the other hand, 
remember that course you worked hard to get a C in, but which you came 
out of feeling that you had really learned something. Not only in courses 
such as these, but also in all courses to a certain extent grades tend to become 
an end in themselves, while the real business of learning is forced to take a 


back seat. 


Many people have the idea that if they manage to get a good grade in 
a subject, then naturally they have a good knowledge of that subject. Actually, 
this is putting the cart before the horse. Real knowledge does not necessarily 
go hand in hand with good grades. But study guided by the purpose of really 
learning the fundamental principles of a subject will probably be followed by 


decent marks. 


This whole matters of grades boils down to the question of why we 
really came to college in the first place. It is true that we want a good record 
here at the University. But more than that, we believe that our four years 
at college will prepare us to do a better job in our life’s work and will help 
us to be a better all-around individual. This development of knowledge, confi- 
dence, and personality is the real purpose of college. Until we recognize 


this purpose, we cannot do an effective job in our life at this University.—R.S. 
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“Hand me my 
crutches, Mary! 


“Doc or no Doc... no wounded leg is keeping 
ME home on Election Day! When I was over 
in Korea, one of the big things we figured 
we were fighting for was the right to vote 
as we please. 


“Just look at that crowd! Seems like everybody 
in town’s turning out to vote today. In fact, 
it’s been predicted that more than 55 million 
people all over the nation will be voting! 


“Heard a fellow the other day call it ‘National 
. Beef Day’. Says he, we all beef at one time 

or another about our local, state, or national 

governments, or certain people in them. 

And today’s the day we get a chance to back an 

up those beefs with ballots! AY wi S : 


S> 


“Whether we squawk about corruption by 
public officials .. . about wasteful squander- 
ing of our hard-earned tax dollars ... about 
government interfering in public utilities 
and private business . .. about overload- 
ing government payrolls with un-needed 
workers ... or about government employees 
with red sympathies—Election Day is the 
big moment for us citizens to get it off our 
chests with those votes our Constitution 
guarantees us. 


“I say, thank God we don’t live in one of 
those commie countries where people have 
only hand-picked red candidates to vote for. 
Those poor devils just don’t get a chance 
to vote for anybody else. Sometimes, Mary, 
I think we don’t fully appreciate how lucky 
we are. We vote for whom we honestly think 
best . . . and nobody on God’s green earth 
knows how we vote! 


“So hand me those crutches, Honey. And get 
Gn »S . your hat and coat on, too. We're going to 

. Wyss . s vote together .. . bum leg or no bum leg.” 
\) H 


REPUBLIC STEEL 


Republic Building e¢ Cleveland 1, Ohio 


Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 


strong and free. To answer the urgent needs 
of Defense Production, Republic is taking a signifi- 
cant part in the development of Titanium... whose 
structural strength compares favorably with that of 
many steels, and whose corrosion-resistance ranks it 
with some of the stainless steels. Yet Titanium is only 
56% as heavy as alloy steel. No development project 
(except that of atomic energy) has commanded as 
much attention and research in so short a period as 
has Titanium... the metal of the future. Keep your 
eye on Republic Titanium and Titanium Alloys! 


* * * 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Ohio. 
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our cover 


This month’s cover shows a North American F-86 Sabre 
firing part of its lethal load of rockets. This issue features the 
Aeronautical Engineering Department and the Aeronautical 
Engineer, whose untiring efforts have been responsible for the 
great advancements in the science of flight. (Courtesy North 
American Aviation Co.) 


our frontispiece 


Commercial aviation is dependent upon the aeronautical 
engineer to keep pace with the advances made in other forms 
of transportation. With air transportation a “must” for thous- 
ands of Americans the challenge is a dynamic influence on the 
engineer’s ingenuity. In the picture a United Air Lines flight 
crew inspects an engine on one of the company’s new Mainliner 
Convairs. The “orange peel” cowling as shown unlatches in 
mere seconds for swift access for mechanical maintenance. 
(Courtesy United Air Lines) 


ASSY.NO, 
Hi(h~3f It) 204. 


* 
» 


re 


- 
: 
a 


An airplane, in the strictest sense, is 
a machine whose purpose is the carrying 
of a load in excess of its own weight. 
This is true whether the airplane is a 
bomber, fighter, transport, or crop- 
duster. To carry the maximum possible 
load, the primary structure of the air- 
plane must be of the lowest weight 
possible for the proper functioning of 
the machine. This low weight is 
achieved by designing the structure for 
a factor of safety of 1.0; the condi- 
tions specified by the Civil Aeronautics 
Board, or by the Air Force or Navy 
specifications, if either one is the cus- 
tomer for the airplane. 


Before an airplane is approved, it 
must first be tested by the Flight and 
Static Test sections of the aircraft 
company. Flight-testing primarily fur- 
nishes data on the stability and control 
characteristics of the airplane. However 
the most gruelling treatment the air- 
plane undergoes — more so than it 
would probably ever receive during its 
normal operating life—is reserved for 
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GROUND LINE _ 


by Morris Isaac, A.E. ‘52 


the Static Test section. It is there that 
the airplane is pulled, bent, twisted, 
dropped, and generally put through the 
wringer, to find out. just how much 
punishment it can take before failure. 


The Drop Test 


The drop test is one of the most 
important of these tests. Its impor- 
tance lies in the fact that while landing, 
forces, often many times the weight of 
the whole airplane, are imposed at only 
two or three singular points. It is a 
well-known fact that a body can with- 
stand an evenly distributed load better 
than a load concentrated at a point. 
When one considers the varied circum- 
stances under which an airplane must 
often land—such as an emergency land- 
ing on soft ground, or a carrier landing 
when the sea is rough—it becomes ap- 
parent that the landing gear-connecting 
structure combination must be thor- 
oughly tested to ensure safety under 
the most adverse landing conditions. 


The purpose of the drop test, then, 


LINE OF TRAVEL OF CG 
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DROP TESTING 


is to determine the strength of the 
landing gear as a whole, its component 
parts, and of the primary structure of 
the airplane adjacent to, and~ tied in 
with, the landing gear. This is 
achieved by imposing a dynamic load 
(the accelerated weight of the airplane 
itself), on the gear in accordance with 
specifications, and then measuring the 
stresses induced in the members as the 
load is applied. “The dynamic load im- 
posed is one which most closely simu- 
lates the load experienced by the gear 
in an actual landing. The fact that 
the tests themselves take only a few 
seconds, necessitates the use of special 
equipment and technique to get the 
maximum amount of information with 
the least possible expenditure of time. 

There are generally three types of 
drop tests that may be performed. They 
are: 
(1) Restrained Rotation—(Fig. 1) 
—The airplane is pivoted about one 
point. The center of gravity moves in 

(Continued on page 30) 
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AERONAUTICAL ENGINEERING 


DEPARTMENT 


by Wendell J. Thompson and Bernard K. Genetti 


Aeronautical Engineering is a com- 
parative youngster among the many 
branches of modern engineering. Its 
newness, rapid growth, and great pres- 
ent-day importance, as well as the large 
part it promises to play in the future, 
all combine to present a great challenge 
to the educational institutions upon 
which this field depends for its man- 
power. To teach the basic material com- 
mon to all engineering, the material es- 
pecially applicable to this field, and 
prepare the young engineer to face the 
new situations with which aeronautical 
engineering will always be confronted, 
is no small task. 

To- introduce you to the Aeronautical 
Engineering Department of the Univer- 
sity of illinois, it will be appropriate to 


inject here a brief history of the depart- 
ment. In September 1944, a separate 
Department of Aeronautical Engineer- 
ing was established upon the recom- 
mendation of the Committee of Aero- 
nautical Engineering. Professor H. S. 
Stillwell was appointed to his present 
position as head of the department and 
proceeded with the work of building 
from the ground up. The second mem- 
ber of the teaching staff, Professor R. 
W. McCloy, assumed his duties on 
July 1, 1945 and the department was 
under way. 


The department was assigned offices 
in the Transportation Building. The 
Locomotive Laboratory was assigned for 
the use of the department and a survey 
was started to determine which other 


The shock tube, a valuable tool in compressible flow research, is housed 
in Aeronautical Engineering Laboratory “B.” (All photos courtesy Aero. 
Eng. Dept.) 
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campus laboratories, classrooms, and 
offices would be turned over to Aero- 
nautical Engineering. Design of a dem- 
onstration wind-tunnel for location ir 
the old Locomotive Laboratory was 
started. Wide use was made during thi: 
expansion period of many pieces of 
equipment purchased from surplus prop- 
erty. Many expensive items were thu: 
obtained which could not have beer 
procured from normal sources unde 
the existing budget. Quonset 1, the 
first of the Aeronautical Engineering 
Department’s buildings to be located at 
the University Airport, was completed 
in the academic year 1947-48. It was 
to house the new Flow Laboratory. o1 
which the suporsonic wind tunnel was 
to be a part. In the summer of 1949. 
the department acquired the Machine 
Tool Laboratory building. This build- 
ing now houses the Aircraft Structures 
Laboratory in addition to providing of- 
fice and classroom space. It also pro- 
vides spoce for the Shock Tube Labora- 
tory. 

In 1944, an eight semester curriculum 
leading to the degree of Bachelor ot 
Science in Aeronautical Engineering was 
established. The first student to receive 
this degree, Wayne E. Zeiglemiller, was 
graduated in June 1946. Graduate 
work, leading to the degree of Master 
of Science in Aeronautical Engineering, 
was first offered in the fall semester of 
1948. Since that time, the graduate 
program has been greatly expanded 
without lowering the original high 
standards. During the year 1951-52, 
plans were laid for the development of 
a graduate program leading to the 
Ph.D. 

In February 1945, the department 
got its start as an independent research 
organization with work of a classified 
nature for the Bureau of Ordnance of 


the Navy. 
During the second semester of the 
1945-46 academic year, a Student 


Branch of the Institute of Aeronautical 
Sciences was established. 
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\.Mpart-time basis in both 


Staff and Personnel 


The staff of the Department of Aero- 
jautical Engineering is headed by Pro- 
vessor H. S. Stillwell, Drs. J. M. Coan 
nd H. H. Hilton devote themselves 
inainly to the field of aircraft struc- 
sures. Dr. H. C. Fletcher is in charge 
of the Shock Tube Laboratory. The 
jield of aerodynamics is Dr. M. Z. 
<rzywoblocki’s specialty, and the field 
»f aircraft propulsion is represented by 
Dr. T. P. Torda and Professor R. W. 
VIcCloy. Professor A. I. Ormsbee has 
seen awarded the Howard Hughes Fel- 
owship for study at the California In- 
stitute of Technology. At present he is 
yn leave of absence for the academic 
year of 1952-53. Professor Ormsbee’s 
field is aerodynamics. 


In addition to these men, about ten 
zgraduate students are employed on a 
research and 
teaching. The non-academic staff in- 
cludes two secretary-stenographers, five 
ijlaboratory mechanics, and several under- 
jigraduate computers and draftsmen. The 


ypmactivities of the staff are not confined 


to teaching, as a large portion of their 
efforts is devoted to basic research. 
Many papers written by several mem- 


Control panel and one of the two 
Allison engines used to provide an 
air supply for the new super-sonic 
wind tunnel and for jet engine 
testing. 


bers of the staff have been published 
widely, both here and abroad. Team- 
work and co-operative effort between 
staff and students seems to be the watch- 
word in the department. The members 
of the faculty maintain close contact 
with industry and other research or- 
ganizations by taking suitable summer 
employment. 


| Curriculum 


The curriculum leading to the degree 
of Bachelor of Science in Aeronautical 
Engineering at the University of Illi- 
nois is designed in such a manner as to 
allow the student to concentrate on any 
one of the three major fields through 
selection of appropriate technical elec- 
tives. These three fields are aerody- 
namics, aircraft propulsion, and aircraft 
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Testing a reinforced panel ‘with 


machine. 


structures. Although each student is re- 
quired to take basic courses in each of 
the three fields, the curriculum is very 
tlexible for the junior and senior years. 
In addition to specializing through the 
selection of electives, the student may 
register for a special problems course 
which will allow him to work on a prob- 
lem of particular interest to him with 
close supervision by a staff member. 
Probably the brightest star in the pic- 
ture of the aeronautical engineer edu- 
cational program at the University of 
Illinois is the excellent, close student- 
staff relationship. The pattern here is 
to mold the curriculum in each individu- 
al case so as to produce the best results. 
A sincere effort is made to allow stu- 
dents to advance as fast as their abili- 
ties allow. 


The curriculum itself is subject to 
constant review with an eye toward 
keeping abreast of the times and, when 
possible, a little ahead of the times. The 
Department of Aeronautical Engineer- 
ing at the University of Illinois was 
ahead of the procession in relation to 
other institutions when the aircraft pro- 
pulsion courses early switched emphasis 
away from reciprocating piston type en- 
gines to concentrate on the jet and rock- 
et engines of the present and the future. 
The present and near future aircraft 
propulsion laboratories are far ahead of 
those possessed by most comparable in- 


the 


structure 


laboratory’s 


testing 


stitutions. Theory, engine testing, and 
experimental propulsion research are all 
given attention in the undergraduate 
curriculum. In the field of aerodynamics, 
supersonic speeds have been of primary 
consideration and already the study of 
hypersonic aerodynamics (speeds sever- 
al times greater than the speed of 
sound) is receiving increasing attention. 
Directly in line with this far-sighted at- 
titude is the plan to offer work in aero- 
elasticity, a new area relating aerody- 
namics and aircraft structures, which 
is very important to transonic and sup- 
ersonic aircraft of today and tomorrow. 
Work is also planned in the fields of 
rotating wing aircraft (helicopters) and 
pilotless aircraft. A control systems 
course, an internal flow course, and 
several other advances are planned. It 
is planned that graduate work, leading 
to the Ph.D. with a major in aeronau- 
tical engineering, will be offered in 


1953. 
Facilities 


The department has the major por- 
tion of its office and classroom space in 
the Transportation Building, which it 
shares with other departments. Aero- 
nautical Engineering Laboratory A, the 
old Locomotive Laboratory, has been re- 
ramped completely to provide space for 
offices and a complete machine shop. 

(Continued on page 24) 
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DIELECTRIC HEATING 


One of the latest applications of elec- 
tricity to food production is in the field 
of dielectric heating. 

Dielectric heating is the heating of a 
non-conductor with an electromagnetic 
field. In order to understand this phe- 
nomena, let us examine the molecular 
structure of a non-conductor. Some of 
the molecules have the centers of their 
positive and negative charges coincident. 
These are neutral molecules. Many of 
the molecules have the centers of their 
positive and negative charges in differ- 
ent locations in the molecule. These are 
called molecular dipoles. When a non- 
conductor containing these molecular 
dipoles is immersed in an electromag- 
netic field, the dipoles tend to turn until 
the line connecting the centers of 
charges is parallel to the field. This 
exerts a torque on the molecule, and 
moves it slightly, sometimes shifting the 
centers of charges at the same time. 
This motion of mass through a distance 
is work, and the friction between the 
moving molecules creates heat. Follow- 
ing this theory, when the field is 
changed, the dipoles will move again, 
generating more heat. The higher that 
the frequency of the electromagnetic 
field becomes, the greater the amount 
of heat generated within the substance. 


This phenomena has been put to use 
in a number of fields since it was dis- 
covered. One of the most widely used 
applications is in the making of ply- 
wood and laminated wooden beams, 
where the heat generated in this man- 
ner is used to dry the glue between lam- 
inations. 

This method of heating far surpasses 
the steam heating method used previ- 
ously. Another application is in the 
bonding and welding of plastics, a small 
welding gun being developed in addi- 
tion to the large pressures normally 
used. This process has also found its 
way into the canneries, being used for 
cooking and_ sterilization. In all the 
aforementioned uses, the main advan- 
tage of dielectric heat is the uniform 
heat that is obtainable throughout the 
entire thickness of a substance that does 
not conduct heat well. 

In the food field, dielectric heating 
has been successfully able to thaw frozen 
foods in a fraction of the ne that was 
previously required, thus preventing 
chemical action in the eae portion 
while part of the package is still frozen. 
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by Henry Spies, Ag.E., ‘53 


The example of ripe frozen peaches is 
typical. The outside of the package 
thawed and turned brown while the in- 
side was still frozen. Another reason 
for the use of this process is the speed 
at which large containers can be 
thawed. In a commercial bakery, three 
weeks at room temperature was re- 
quired to thaw a barrel of frozen fruit 
to use in baking. With this method of 
heating, the same barrel is thawed 1 
an hour, with a tremendous saving in 
warehouse space. 

Another application in the commer- 
cial food field is the preparation of coi- 
pressed, dehydrated vegetable blocks. 
These blocks can be kept without re- 
frigeration for one to two years and 
can be reconstituted with the addition 
of water. The vegetables are dried by 
ordinary means until about 80 per cent 
of the water is removed, leaving them 
limp. They are then compressed into 
blocks and dried by the dielectric proc- 
ess, taking advantage of the fact that 
the heat generated within the block is 
not proportional to the surface area ex- 
posed to the source of heat as is true in 
the usual heating process. In the dried 
blocks, approximately one pound of 
water is removed per kilowatt-hour of 
energy used. 

One of the latest ideas in the field 
of dielectric heating is the drying of 
seed grains. This is a very specialized 
and important field. The main require- 
ments of the field is that the grain be 
harvested early before losses occurr, 
necessitating harvest at a high moisture 
content. The grain must then be dried 
for safe storage without impairing the 
germination qualities of the grain. Due 
to the high price of seed grain and the 
consistent high quality that must be ob- 
tained, methods can be used that would 
not be either feasable or practical in 
any other circumstances. 

For further insight into the problems 
of dielectric heating, let us consider the 
case of seed corn. This use is’ still in 
the extreme experimental stage, but it 
will serve as an excellent example as to 
what the researcher must contend with 
when working this type of project. 

The corn will be picked early, com- 
ing from the field containing approxi- 
mately 25 per cent moisture. For prop- 
er storage of corn without any type of 
destructive spoilage, the moisture con- 
tent must be lowered to about 13 per 
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cent. Since heat will affect the germ of 
the corn and reduce the percentage of 
kernels that will grow vigorously, the 
corn must not be eR to a tempera 
ture greater than 110°F. The conven 
tional method of drying corn, that of 
blowing heated air through the corn, is: 
highly inefficient after the moisture 
content has been lowered to about 17) 
per cent. For the purposes of this in- 
vestigation, let us assume that the corm 
will be dried to this point by a forced 
air drier and will be delivered to the 
heating unit as shelled corn containing 
17 per cent moisture and at outside air 
temperature of 50°F 

The simplest way of obtaining an 


‘d 


electromagnetic field is charging two 


parallel plates, using the corn as the 
dielectric in the condenser. That is the 
type of equipment that will be used. 
Since this is to be a commercial unit, an 
input of 40 kilowatts will be considered. 
For the properties of corn, these very. 
close approximations will be assumed 


Dielectric constant .......... 450—e- 3 
Speciiiemheates ss seer 0.43 
SPeCitiG enaviity = =e 0.84 


Since the power input varies as the 
square of the voltage, and the voltage 
must not exceed 25000 volts due to 
technical difficulties, we shall make the 
preparatory assumption of 20,000 volts: 
rms input. To prevent arcing, the volt- 
age gradient must be less than 2,000° 
v./in. from previous experiments. We 
shall assume that the parallel plate 
electrodes are 12” apart. In order to 
maintain an even heat between the elec- 
trodes (20 per cent variation) the elec- 
trodes must not be more than 1/16 of 
a wavelength apart. Max. freq. = 
62.5 — Le’ where L is the distance be- 
tween electrodes in. feet; fmax == 29 
megacycles. Use 20me as it is easier toi 
obtain a generator of this size and ca- 
pacity at that frequency. 

w = (1.41AfE2e” x 10-4) = d 
where, / 

W—power input in watts 

A—area of electrode sq. in 

f—frequency cps 

E—voltage rms 

d—thickness of corn in. 


e’—e’ tan — loss factor a 
assume 18° 
From this equation, the required 


area of electrodes is 300 sq. in., giving 
a batch capacity of 2 bushels. "The time 
(Continued on page 48) 
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PROF. R. E. KENNEDY 


From 1887, the year he was born, 
to his teaching today at Navy Pier, 
Robert E. Kennedy has served and in- 
spired men of engineering—both young 
and old. Best known as “Bob” to his 
many friends, Professor Kennedy _be- 
gan his career in 1904 with part-time 
foundry work while attending a 
foundry trade school. In the fall of 
1909 he entered the University of IlIli- 
‘nois as a freshman and was given a 
teaching job the next year. 

While teaching at Urbana, he served 
as assistant secretary for the American 
Foundrymen’s Society, worked part- 
time in various foundries, served two 
years with the Armed Services in 
World War I, and then received a BS 
degree in education. His name appeared 
on the University of Illinois’ first 
“Honors Day Program,” in 1925, for 
superior scholarship. 

A summer job at the old Mitchell 
Motor Car Company in Racine, Wis- 
consin, gives him the distinction of being 
the first metallurgist in a foundry, thus 


paving the way for the benefits of 
metallurgy to the metal casting 
industry. 

In 1925, Professor Kennedy lett 


the University of Illinois to serve as 
technical secretary for the American 
Foundrymen’s Society. He devoted his 
time to organizing chapters and meet- 
ings, and undertook the almost impos- 


sible job of organizing committees 
which assembled available data in 
papers and handbooks. He represents 


many advancements in the foundry in- 
dustry, and is responsible for its liter- 
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— the university of illinois at... 


by Don Davoust, E.E. 


ature. In 1934 he became secretary, a 
position which he held until 1945 when 
he became Secretary Emeritus, and was 
presented with the Joseph S. Seaman 
Gold Medal in recognition of his out- 
standing work for the Society. 
Professor Kennedy, through his per- 
sonality, enthusiasm, and knowledge has 
inspired many engineers now foremost 
in industry and education. Mr. Harry 
W. Dietert, who studied under Pro- 
fessor Kennedy at the University of 
Illinois, now the worlds foremost ex- 
pert on sands, dedicated his book, 
Foundry Core Practice, to Robert E. 
Kennedy. When the Chicago Under- 
graduate Division was established in 
1946, Professor Kennedy was called 


Professor Robert E. Kennedy (left) 
casting metal in the Foundry Lab- 
oratory of the Navy Pier Division of 
the University of Illinois. 


back to the education of engineers. 
Engineering education at the univer- 
sity level has great need of men of 
the caliber of Professor Kennedy. His 
devotion to his field—metal casting, his 
practical experience and __ theoretical 
knowledge — have combined in him 
qualities of leadership that gain respect 
for his students and his university. This 
respect is felt throughout the world 
of engineering and industry. What 
more could a student ask than to be 
an engineer who worked for such a 
master teacher and foundryman? 


ENGINEERING SOCIETIES 
AT NAVY PIER 


PASS: 


The Institute of Aeronautical 
Sciences Student Branch has in the past 
month doubled its student enrollment. 
Through the efforts of Mr. Harold 
M. Skadeland, the sponsor, and the 
engineering student body, the I.A.S. has 
become one of the most promising 
engineering societies at the pier. Next 
on their agenda is a personal interview 
with an Army jet-pilot, speaking on jet- 
flight conditions. In addition to pro- 
moting social and technical contacts for 
its members, the Society hopes to en- 
large the Aeronautical curriculum at 
the Pier. 

ASG: 5. 

The American Society of Civil Engi- 
neers has undertaken the job of keeping 
the Pierites informed on the activities 
just north of the Pier. This is the site 
of Chicago’s new water filtration plant. 

(Continued on page 36) 
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by Tom Tucker, Chem. E., ‘53 


One of the newest American industries is the aircraft 
industry. Although McDonnell Aircraft Corporation is one 
of the youngest of the industry, it is one of the largest. 
In the thirteen years since its incorporation on July 6, 1939, 
M.A.C., as McDonnell refers to itself, has grown from 
two employees to about 1200 employees. In this same 
period, M.A.C. has increased its floor space from 1900 
square feet to over 1,530,000 square feet. It has progressed 
from the role of a sub-contractor to the role of a leader 
in the industry. How this happened is a testimony to the 
opportunity which is open to the engineer. 


With twenty-five years of aviation experience behind 
him, James S$. McDonnell, Jr., resigned his post as chief 
project engineer for land planes at the Glenn L. Martin 
Company to go into business for himself. By October of 
the year of its founding, M.A.C. had expanded to 15 
employees. June of 1940 brought McDonnell into its first 
factory . . 37,400 square feet at Lambert-St. Louis 
Municipal Airport. December brought the first major air- 
frame subcontracts. McDonnell was on the move. 


September, 1941, was an important date to the young 
company. The U. S. Army Air Force awarded M.A.C. 
its first contract for an experimental plane of McDonnell 
design. The XP-67 was a combination fighter-bomber. It 
was powered by two counter-rotating engines faired into 
the wings on either side of the cockpit, which was no more 
than an enlarged portion of the wing. 


The advent of the jet made the XP-67 obsolete, but 
M.A.C. was ready. One year after the first flight of the 
XP-67, the first McDonnell jet took to the air in January 
of 1945. This was the famous “Phantom,” the first jet 
plane to operate from an aircraft carrier. The Navy was 
so well pleased with the FH-1 ‘‘Phantom”’ that it placed 
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an order with M.A.C. before the first flight from the © 


carrier U.S.S. Franklin D. Roosevelt was made. 

The next McDonnell plane to be purchased in quantity 
by the Navy was the F2H-1 ‘Banshee.’ The “Banshee” 
was bigger, faster, and better armed than its predecessor, 
the “Phantom.” Many changes have been made in the 
“Banshee” since its first flight in June of 1947. In fact, 
the F2H-3 is now in quantity production. The “Banshee” 


has proven the worth of carrier based jet planes in the ] 


Korean conflict. It is faster, better-armed, and harder to 


hit than the propellor planes. 


Two other M.A.C. jets are on order by the armed 
forces. They Navy has ordered the F3H-1 “Demon” and 
the Air Force has the F-101. The former plane is again 
a carrier plane. Aside from the fact that “performance (of 


the single engine F3H-1) will exceed by far that of the 7 
FH-1 and F2H,” nothing about its speed and armament ~ 


is known. The F-101 “Voodoo” was designed to escort 
bombers, attack distant targets, and provide close support 
for ground troops. Both planes have sharply swept back 
wings. 


Although the most spectacular part of the M.A.C. story 
concerns the every-day type, of plane, helicopters, guided 
missles, and parasites have a place in the story. In the 


helicopter line are the Whirlaway, an experimental twin- | 
engine, twin-rotor machine; Little Henry, the first ram- } 


jet helicopter (possibly the prototype of tomorrow’s family 
helicopter) ; an assault transport and cargo unloader for 
the Navy; and an experimental ‘“‘convertiplane” for the 
Air Force. The guided missles are both target drones and 
self-propelled, automatically controlled bombs. The para- 
site “Goblin” was designed to operate from the bomb bays 
of a B-36. It was launched and retrieved in mid air by 
the “mother” plane. 
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The story of an airplane generally follows this pattern. 
The engineering staff developes a plane which they believe 
to be a very good one. But, is it? Only actual flight will 
tell. Here the hand-made experimental models are made. 
‘First the company tests the ship, then the Navy or Air 
Force tests it in competition with the products of. other 
manufacturers. Then a contract is let for the production 
of 100 to 200 planes which are based on the winning de- 
sign, but which embodies the best principles of all the 
competing planes. Now the production line must be set up. 


But, the modern jet airplane is not a product which 
can be mass-produced like an automobile. The tolerances 
in an airplane are much smaller than any present stamping 
press can turn out. Instead of forming a fuselage section 
in a press as the top of a car is made, the airplane part must 
be built up or machined from a solid piece of metal. Even 
so, the airplane must be manufactured in large quantities. 
A ten-ton airplane can not be placed on a moving belt 
like a two-ton car. Even so, a production line is the most 
efficient way to produce a large number of articles. How 
does the aircraft industry reconcile these facts? 


The airframe starts along the sub-assembly lines as 
small parts such as wing ribs and spars. These pieces are 
assembled into wing sections, fuselage sections, and the like. 
Next the sections are put together to form an entire wing, 
tail, or fuselage. Finally the major parts of the plane 
reach the final ‘assembly line. Here the plane takes shape. 
Large overhead cranes move the growing airframe from 
one station on the assembly line to the next. At one, the 
landing gear will be attached, at another guns are put in 
place, until the plane is ready to be flown. 


Before any plane is turned over to the buyer, be it Air 
Force or Navy, McDonnell gives the plane a complete 
test on the ground and in the air. Then the customer 
repeats the flight test and the ship is on its way to defending 
our country. 


Installing the two powerful jet engines in the Banshee, 
one of the final assembly procedures. 


An additional difficulty in mass producing airplanes is 
the fact that an airplane is never a stock product. Every 
week, about 100 changes are made in the aircraft in pro- 
duction. These may be minor, such as relocating the cock- 
pit-cover release, or they may be major, such as an improved 
fire-fighting system. Every change, however, must be 
approved by the armed service which will buy the plane. 
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How important is the engineer to M.A.C.? A rough 
idea can be obtained from the following figures: during 
World War II, there was one engineer to every ten pro- 
duction workers; today, there is one engineer to every three 
production workers. Of M.A.C.’s 12,000 employees, about 
2,000 are engineers. Another insight to the importance of 
the engineer is found in the officers of the company. James 
S. McDonnell, Jr., the founder and president is an engi- 
neer. The vice-president and a large majority of the depart- 
ment, heads are engineers. The entire McDonnell 
organization is based on the engineer. 


In thirteen years, M.A.C. has grown from a new 
member of the aircraft industry to an important producer 


With aircraft in the early stages of construction as a 
backdrop, a finished Banshee sits in the final assembly 
hangar. (All photos courtesy McDonnell Aircraft Corp.) 


of aircraft. Much of the growth was due to World War 
II, but the chief reason for McDonnell growth is the 
engineer. When other aircraft manufacturers cut back 
after the War, M.A.C. kept on expanding. Of course a 
company does not expand without an idea of increased 
production. While other manufacturers lost their govern- 
ment contracts in part or whole, McDonnell received new 
and bigger contracts than it had held in the past.° The very 
obvious reason for this paradox is the quality of the M.A.C. 
product. This quality is due to both the production worker 
and the engineer. Primarily, M.A.C. gives credit to the 
engineering staff which continually comes up with new 
and better planes. Thus McDonnell has more than 
doubled its wartime production, most of this growth coming 
before Korea. 


As stated above, McDonnell became a leader by making 
top-notch goods. It is the company policy to remain a leader 
by the same method. M.A.C. is not a manufacturer only, 
it is a research company. Many of the buildings which 
have been built recently or are being built now are for 
research work. A new micro-wave laboratory for radar 
research, a new low-speed wind tunnel, a low pressure 
chamber to simulate high altitudes, and a new propulsion 
laboratory to study ram-jets and after-burners are among 
the new structures at M.A.C. 


The McDonnell plant is located at the edge of Lambert- 
St. Louis Municipal Airport. The plant is new and mod- 
ern, having been constructed during the last war A large 
cafeteria, which often serves foreign dishes as well as the 
American stand-bys, is located under the production area. 
M.A.C. also encourages its employees to take advantage of 
the sports, hobbies, and social activities sponsored by the 
company. 


(Continued on page 44) 
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an element of aviation... 


Human Engineering 


Great strides have been taken in the, 


advancement of aviation. The speed, 
size, payload, and powerplant efficiency 
of airplanes has been increased greatly 
by extensive research and laboratory ex- 
perimentation. But quite often, in the 
midst of this research, the most import- 
ant element of aviation—the human 
element—has been largely neglected. 
It is this factor with which the avia- 


by Howie Hadler, Ag.E., ‘55 


tion psychologyy laboratory of the De- 
partment of Psychology works. The 
laboratory, located at the University. of 
Illinois airport, studies pilot reaction 
under different conditions produced by 
various engineering factors. The func- 
tion of the laboratory is to work toward 
the designing of equipment which will 
take advantage of the aptitudes of man, 
as opposed to most laboratory experi- 


The flight periscope mounted above the control panel of the aircraft 
shows the runway of the University of Illinois airport as it would appear 
to the pilot. The study of the flight periscope is a major experiment 
in the aviation psychology laboratory. 
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mentation which works toward the de- 


signing of equipment to take advantage | 
of mechanical factors, leaving the pilot | 


to adjust himself to these differences. 


The general work of the laboratory © 


deals with the design of instrument dis- 


plays and synthetic flight trainers and ~ 


their characteristics. The research con- 
ducted by the laboratory is made _ pos- 
sible by funds provided by the Special 
Devices Center, Office of Naval Re- 
search and Human Resources Center, 
USAF, under contract with the Univer- 
sity of Illinois. 

A major part of the work conducted 
by the laboratory is with various instru- 
ment displays and their effect on the 
ability of the pilot to use the informa- 
tion presented by the instruments easily 
and accurately. Special emphasis is 
placed on navigation instruments. The 
problem is to determine what informa- 
tion is presented, how this information 


is presented, and whether the informa- | 


tion is sufficient for the pilot to accur- 
ately control and navigate the aircraft. 


The first part of the project was to— 


standardize the present instrument dis- 
plays and individual instruments in a 
way which will be most beneficial for 
the pilot. The individual instruments 
and the complete instrument display had 
to be arranged in such a way that the 
pilot could easily read each instrument 
and comprehend the information pre- 
sented by the instruments quickly and 
accurately. 

The standardization involves the re- 
designing of the instrument panel and 
many of the individual instruments. The 
work of the laboratory is mostly con- 


cerned with artificial horizons and in- — 


strument displays for omni-directional 
radio range. Only part of the problem 
is solved by standardization however. 
The instrument must also be standard- 
ized to a design which incorporates the 
desirable ‘characteristics of an instru- 
ment and eliminates as many of the un- 
desirable qualities as possible. Various 
instruments and displays must be tested 
to determine which best conforms with 
the pilot’s natural abilities. 

The laboratory is quite interested in 
the effect of the instrument display un- 
der air traffic control conditions. Air 
traffic control is a major flight prob- 
lem and the instrument display in the 

(Continued on page 52) 
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by Martin Goldstein, Chem. E., ‘55, Bob Schrader, Chem. E., ‘54, 


and Maurice Garnholz, Aero. E., ‘56 


PROF. H. S. STILLWELL 


Professor H. S. Stillwell, Head of 
the Department of Aeronautical Engi- 
neering, has been here at Illinois since 
the department began in 1945. Orig- 
inally from Independence, Missouri, he 
received his B. S. and M. S. degrees 
from the University of Minnesota in 
1939 and 1940 respectively. Since then 
he has had quite an extensive amount 
of experience. He has taught at his 
alma mater and has been the head of 
the aeronautical department at the 
University of Kansas. His most recent 
job has been engineering work with 
North American Aviation in Cali- 
fornia. Previously, he had held positions 
with Chance-Vought at Stratford, 
Connecticut; Porterfield Aircraft at 


Kansas City, Missouri; and Consoli- 
dated Aircraft at San Diego, Califor- 
nia. At John Hopkins Physics Labor- 
atories he was consultant on guided 
High speed propellors were 


missiles. 


PROF. HENRY S. STILWELL 


his concern while with Aero-Products 
Division of General Motors Corpora- 
tion. Professor Stillwell also did con- 
sulting work for the Air Force, both 
here in the United States and in 
Europe. 

As probably would be expected, Pro- 
fessor Stillwell’s opinion of the future 
in aircraft is very enthusiastic. He be- 
lieves that a young man who has an 
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interest in his work and who will apply 
himself has before him an _ excellent 
future in the aircraft industry. He only 
wishes that more research could be done 
in the field of commercial and private 
flying. More people with original ideas 
are needed both in the aircraft industry 
and elsewhere. Professor Stillwell be- 
lieves that we are on the brink of a 
newer and bigger era in aviation. 

Following his own words, “‘Everyone 
should find work that is interesting to 
him,” Professor Stillwell finds himself 
very happily absorbed with his profes- 
sion. To him his work is his hobby. 
He enjoys working with students and 
especially likes to see the results he 
obtains from teaching. He also has a 
strong desire to meet more of the fresh- 
men enrolled: in aeronautical engineer- 
ing. In his mind, as in many others, 
a close student-staff relationship is nec- 
essary for a _ successful educational 
arrangement. : 

A common mistake made about 
aeronautical engineering is that it is a 
specialized field. This is not true. Al- 
though there are three general classes 
—aerodynamics, structure, and propul- 
sion—numerous branches and combina- 
tions spring forth from them. 

Like the mailman who goes hiking 
on his day off, Professor Stillwell 
spends as much spare time as possible 
at his favorite hobby—flying. The rest 
of his leisure time is taken up by occas- 
ional swims and his three young 
children. 

Very efficiently, Professor Stillwell 
manages to guide his well-run depart- 
ment. Vve of the W. Yor Ic, “and 
especially those of us under him, can be 
justified in being proud of the compe- 
tent head the aeronautical department 


has in Professor H. S. Stillwell. 


HANK KALAPACA 


The Technograpkh is especially fortu- 
nate this term in having Hank Kala- 
paca, last year’s editor, around as a 
special advisor. Hank will receive his 
degree in engineering physics this Feb- 
ruary. Until then, he is continuing to 
work hard for the Tech. His final ap- 
pearance in print for the Tech will 
come in the December issue as an 
article on digital computers. 

Hank is from the west side of Chi- 
cago, where he attended Tuley high 


Hank was also a B.M.O.C. at 
Tuley. He was vice-president of his 
senior class and was active in the 
physics and civics societies. Since he 
had always been interested in atomic 
physics, Hank enrolled in the engineer- 
ing physics curriculum here. 

Hank’s first public appearance on 
campus came during the 1950 Engineer- 
ing Open House, when he represented 
a space man bound for Venus in the 
Open House parade. Since then Hank 
has hardly ever left the public eye. He 
was chairman of the YMCA interna- 
tional supper club as a sophomore. He 
has also received many honors, belong- 


school. 


HANK KALAPACA 


ing to Phi Eta Sigma and Sigma Tau 
and being chosen last year as a Knight 
of St. Pat. Also he was honored as one 
of the top 100 activity leaders on cam- 
pus last year. 

Hank first became intérested in the 
Technograph when he received a letter 
about joining the staff which was sent 
to freshman engineers who had good 
rhetoric grades. His first article, on 
space travel, appeared in the December, 
1951 issue. In May of 1951 Hank was 
chosen editor of the Technograph for 
1951-52 school year. Hank has done 
an excellent job of running the Tech. 
Also, his editorial on college athletics 
was highly praised by critics. 

Most of Hank’s spare time is taken 
up by a certain Miss Mary Donley. 
Mary and Hank will be married this 
coming’ February. Next to Mary, 
Hank’s most absorbing outside interest 
is hypnotism. He first became inter- 
ested in the subject when he was around 
fourteen or fifteen. By now he is a pro- 
ficient hypnotist. 

Hank’s immediate future after 
graduation will be taken up by the 

(Continued on page 26) 
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they take it for granted ... 


ENGLISH AND ENGINEERING 


EDITOR’S NOTE: Here is a time- 
ly bit of material for consideration that 
hits a particular weakness in many of 
our educations. At the beginning of this 
new school year we may well benefit 
by “turning the grammatical leaf’ and 
concentrating our efforts in our own 
behalf with a resolution toward literacy. 


The student who will not take Eng- 
lish composition and literature seriously 
because he believes that the scientific or 
professional field to which he aspires 
doesn’t require it, is in for a surprise. 
This was brought out in a recent survey 
among hundreds of American business- 
men, industrialists, and government offi- 
cials, which proves without question that 
it is not enough for technicians to be 
masters of their trade. Today opportuni- 
ties for jobs and for expanding futures 
are closely related not only to man’s 
mastery of his specialized skills but also 
to the effectiveness with which he can 
handle that basic humanity, English. 

Businessmen admit candidly that the 
best jobs go to men who have acquired, 
in addition to technical abilities, the 
broader cultural background and_ the 
felicity of speech and expression which 
comes with am understanding and ap- 
preciation of English most of all. 

Kendall A. Redfield, president of As- 
grow Export Corporation, is typical of 
those who do not believe that technical 
training is enough. He insists that an 
electrical engineer “simply must have 
the ability to express himself clearly, 
both to ask questions, indicate that he 
understands the subject, and in giving 
Instructions to others.” 

General Motors Corporation is par- 
ticularly interested in “individuals who 
can express themselves well, both orally 
and in written reports.’ Socony- 
Vacuum, one of the world’s leading oil 
companies, “takes for granted a good 
knowledge of English.” 

Many businessmen sell at the same 
price the same commodity offered by 
their competitors. In reality these firms 
sell service, and the only edge one has 
over another is the finesse with which 
this tangible is sold. Such a business is 
the fabulous Manhattan Storage and 
Warehouse Company, the biggest de- 
pository of household goods ever to 
operate under one roof, the firm which 
cares for Kreisler’s violins, and during 
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by George F. Scheer 


World War II stored for the British 
government (for an astronomical fee) 
all the peacetime fittings, from bathtubs 
to chandeliers, of the luxury liners 
Queen Mary and Queen Elizabeth. Its 
vice president thinks that “it is obvious 
that a command of the English language 
is important in a business where there 
is daily contact with the public, and 
this is very important when there is 
nothing to sell except service.”’ 

The number of people that fail to 
survive the ordeal of an employment 
interview because of their lack of com- 
mon English is amazing. Time after 
time it is possible to see young people 
with responsible positions fail to secure 
their immediate and long range goals 
because of (a) their failure to make 
themselves understood, and (b) the poor 
impression they make in speaking. 

Repeatedly executives suggest that 
promotions usually depend as much upon 
the ability to express oneself as upon 
technical abilities. W. L. Johnson, of 
Bell and Howell Company, manufactur- 
ers of cameras and other optical instru- 
ments, confesses that “on some oc- 
casions in the past several years, ins- 
tances haye come to our attention, 
where possible promotions have been 
reconsidered because of the individual’s 
inability effectively to speak and write 
English . . . Certainly we feel that ef- 
fective speech and writing is a neces- 


- sary requisite for our executive level 


personnel.” 

Businessmen warn that ordinary, care- 
less knowledge is insufficient. To use 
some of their phrases, they seek young 
people with the ability “to use good 
English, orally and in writing,” ... “‘to 
be not only articulate, but forcefully 
so,” .... “to use correct spelling and 
grammer,’ “to acquire and use 
effectively a large vocabulary,” .. . ‘‘to 
know the root sources and origins of 
words.” . 

And they are not satisfied that Eng- 
lish generally is being well enough 
taught. Although Philip D. Reed, of 
General Electric, only hinted that he 
thought the subject was not always 
properly taught, other executives were 
explicit in condemning the quality of 
much of the teaching in this field. The 
Foreign Sales Manager of the Baldwin 
Piano Company says that in his estima- 
tion American schools and colleges “do 


not give the subject of English sufficient 
importance, judging from the lack of © 
good spelling, puntuation, and proper | 
grammar used even by college grad- | 
uates.”’ Clarence I. Bau, acting director, © 
Areas Division, Department of Com- 
merce, Office of International Trade, 
says that his office finds that ‘“‘very — 
few college students” can use “the Eng- 
lish language orally and in writing both 
concisely and precisely.” The Sales 
Manager of the Interchemical Corpora- 
tion thinks that English is “woefully 
neglected in our schools and colleges.”’ 


John N. McDonnell, vice president 
of the Shering Corporation, lays the 
blame for the prevalence of poor Eng- 
lish directly upon the secondary schoo! 
wherein the firm foundations for good 
English should be laid. Says McDon- 
nell, “Too few specialists in the techni- 
cal and scientific fields, such as the 
chemists, pharmacists, engineers, and 
others, are skilled in simple composi- 
tion; grammar, and spelling. This is 
not a criticism of college training, of 
course, but instead rates as an indict- 
ment of secondary school education.” 


It is obvious that in order to glean 
full benefit from the educational op- 
portunities now presented, as well as 
facilitating advancement—after gradua- 
tion a comprehensive knowledge of 
proper expression is imperative. The 
engineering student of today, particular- 
ly inadquate in this respect, may well 
pause a moment and consider the im- 
portance of good English! 


Father: “Why were you downstairs 
with that fellow so long last night?” 
Sweet young thing: “Well, the least 


- I can do when a fellow takes me to the 


movies is to kiss him goodnight.” 

Father: ““That’s true.” 

Sweet young thing: “Well, he took 
me to Ciro’s.” 

| co ae * 

Hubby: “Of all the crazy things. 
That fellow up on the third floor says 
that he has kissed every married woman 
but one in this apartment house.” 

Wife: “Ill bet it’s that stuck up 
Mrs. Bailey on the third floor.” 

* + * 


“Do you have many lines to speak 
in the new play?” 
“No, I take the part of the husband.” 
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ba Many times in the past half-century 
"Ni Wscience and engineering have arisen to 
etl solve a need or meet a problem almost 
tus Hhefore the need or problem was known 
to exist. A good example of this recently 
field of hydro-meteorology. 

All through the midwest and especia!- 
ly in Illinois a growing shortage of 
water became apparent. Underground 
water tables have already dropped seri- 
ously in a few industrial areas. This 
water shortage called for new and bet- 
ter knowledge of our water supply. The 
standard rain gauge used today can nev- 
er give the data on rainfall that is de- 
sired by engineers and meteorologists. 
Even over a small area a very large 
number of rain gauges would be re- 
‘quired. This is because the intensity of 
rainfall varies greatly. An inch of rain 
may fall on one particular spot, while a 
mile or two away no rain at all may 
fall. And now, just as the need for 
knowledge of our water supply increases, 
a new method for tracking rainstorms 
and measuring rainfall has emerged on 
the horizon. Radar has entered the 
field of hydro-mteeorology. 

The use of radar in studying weather 
got its start in 1947 when there was 
great interest in possible rainmaking 
by seeding clouds with dry ice or iodide 
Company of El Paso, Illinois, i co- 
operation with State Water Survey lo- 
cated here at Champaign, began to 
study rainmaking in earnest. Pfeister be- 
came so interested that it purchased a 
war surplus radar set for tracking both 
aircraft and rainfall during any rain- 


schoo! 
good 


‘Don- 


making attempts. 

Even though rainmaking did not seem 
necessary in Illinois, the value of radar 
in tracking rain storms became evident. 
It was even thought that radar might 
possibly be able to determine the quan- 
tity of rainfall. A raingauge network 
was installed in the spring of 1948 in 
order to check radar results. Radar 
studies using this raingauge network 


NOVEMBER, 1952 


were continued in 1949 and 1950. These 
studies proved to be of little value be- 
cause of the “ground clutter” appearing 
on the radar scope, caused by trees and 
structures close to the radar. 


Much was learned at El Paso about 
the nature of thunderstorm rainfall. It 
was already known that thunderstorms 
consisted of three or more adjacent cells 
of heavy rainfall. Studies at El Paso 


showed that these cells may vary from 
one to thirty miles in diameter and that 
the duration of moderate or heavy rain- 
fall from a cell could vary from a few 
minutes to one hour. 


During the last year the water survey 
researchers moved to Champaign, locat- 
ing in a new building at the University 
of Illinois airport. They are now con- 

(Continued on page 40) 
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skimming industrial headlines 


World’s Most Powerful 
Jet Engine 


The Navy and the Westinghouse 
Electric Corporation have announced 
that Westinghouse has developed and 
placed in production the world’s most 
powerful qualified turbojet aircraft en- 
gine. It develops thrust equivalent to 
approximately 25,000 horsepower at to- 
day’s jet flight speeds. 

“The new power plant will be the 
first jet engine in the world to provide 


work on 
Westinghouse’s 25,000 horsepower 
turbo-jet engine. (All cuts courtesy 
of Westinghouse.) 


Technicians at 


constant speed drive for airplane ac- 
cessories as an integral part of the en- 
gine,’ said Frank L. Snyder, manager 
of the Westinghouse Aviation Gas 
Turbine Division, Philadelphia, Pa. 
“This revolutionary feature will permit 
designers to make substantial savings 
in weight and space in new planes, 
both vital factors in maintaining § air- 
craft superiority.” 

The new aircraft power plant has 
just successfully completed the Defense 
Department’s grueling 150-hour quali- 
fication test, which all new engines 
must pass to be eligible for quantity 
production. The test was equivalent 
to more than 75,000 miles of actual 
flight, or three times around the world 
at the equator. 

Several new fighter planes, all of 


20 


Edited by Charles LaRobardier, M.E., ‘55 


which are scheduled for early produc- 
tion for the U.S. Navy, are expected 
to be powered by the new engine. These 
will include the McDonnell F3H 
“Demon” and the Douglas F4D “Sky- 
ray. 

The new engine is an outgrowth of 
the original Westinghouse J40 engine 
which, when announced last year, was 
the most powerful turbojet in the world 
to qualify for production. The new 
engine thus assumes the role of leader- 
ship previously held by the earlier 
model. 


Afterburner Reheats Gases, 
Boosts Power 


‘The tremendous power of the new 
J40 is partly developed through the 
use of an afterburner which reheats the 
exhaust gases after they leave the tur- 
bine but before they emerge as a jet 
stream, Mr. Snyder revealed. 


The new engine is of the axial flow 
or straight-through design. Almost 25 
feet long and about 40, inches in diam- 
eter, it is exceptionally light and pro- 
duces more thrust per square inch of 
frontal area than any other turbojet. 

“This single engine is two and one- 
half times as powerful as the combined 
four engines on a B-29 Superfortress,” 
Mr. Snyder declared, “but its weight, 
approximately 3,500 pounds, is less than 
that of only one of the famous bomber’s 
engines and propellers. And still more 
powerful versions of the J40 are under 
development.” 

Saves Critical Materials 

“Substantial amounts of two of our 
most critical metals — columbium and 
cobalt — have been eliminated in the 
new J40. Even greater savings of these 
and other scarce materials will be ef- 
fected in newer versions of the engine,” 
Mr. Snyder said. 

A new low-cost fuel especially : de- 
veloped for use in high-flying jets and 
designated as “J P-4”, was used through- 
out the qualification test here, engineers 
reported. The new J40 thus becomes 
the first Navy-sponsored turbojet to 
qualify on the new fuel. 


Mounts for World’s Most 
Powerful Telescopes 


Mechanical mounts for the two 
largest, and most powerful and accurate 
instruments ever built to study the sun’s 
corona are now undergoing tests at the 


Sunnyvale, Calif., plant of Westing- 
house Electric Corporation. The instru- 
ments are called coronagraphs. 

After completion of “dry runs” on 
these instruments, using electronic de- 
vices to double for the missing giant 
lens and sun, special optical systems 
and instruments will be installed. The 
two coronagraphs will then probe the 
sun’s secrets from high-altitude, dust- 
free and haze-free observatories atop 
Fremont Pass in the Colorado Rockies, 
and on Sacramento Peak, near High 


Rolls, N.M. 


Scientists, through use of the two 
giant telescopes, hope to gain additional 
information about the sun’s corona that 
will: (1) make possible highly-accurate 
long-range terrestrial weather forecast- 
ing; (2) enable further progress in 
forecasting sun-caused disturbances that 
often blackout or cripple the world’s 
radio communications and interfere with 


World’s most powerful telescope 
mounted for testing. 


radar operation; (3) unlock additional 
secrets of the atom; and (4) yield fur- 
ther keys to supersonic flight in the 
stratasphere and even higher—into the 
ionosphere and above. 

The instruments were designed by 
astronomers of Harvard College Ob- 
servatory and the High Altitude Ob- 
servatory of Harvard College and the 
University of Colorado. 

By creating a perpetual total eclipse 

(Continued on page 22) 
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Dakar, capital of French West Africa, is one of the latest cities to be connected to the United States through Bell System Over- 
seas Telephone Service. Initial period rate is only $15. You can talk to some 90 countries and territories from your telephone. 


Dakar 


is on the line 
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No more than 25 years ago, American voices were land- 
locked. They could travel around the North American con- 
tinent, but, except for Cuba, they were stopped at the coastlines. 


Then in 1927 telephone people inaugurated two-way 
commercial radiotelephone service between New York and 
London. In that instant the world grew smaller. 


It has kept on shrinking over the years till now such over- 
seas calls are commonplace. In 1951, nearly 900,000 were 
made over Bell System facilities. Today you can speak to some 
90 countries and territories, 96% of the world’s telephones. 
Dakar, French West Africa, is one of the latest additions to 
the list. 

On this 25th Anniversary of Bell System Overseas Tele- 
phone Service, we are busy working to make the record of 
the next 25 years even better. This never-ending effort to 
find better ways calls for the best engineering and scientific 
minds available. Such continued research provides constant 


opportunities for enterprising, talented college graduates. 


BELL TELEPHONE SYSTEM 
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SKIMMING . . . 
(Continued from page 20) 


of the sun’s bright face, the coronagraph 
makes possible continuous daytime 
photographic, spectrographic, and visual 
study of the sun’s corona. Prior to de- 
velopment of the coronagraph in 1930, 
such studies were not possible except 
at times of infrequent and brief total 
eclipses in widely scattered locations on 
the earth, many of them inaccessible. 


An “occulting disc’ located in. the 
coronagraph’s optical system blacks out 
or “occults” the bright face of the sun, 
creating an artificial total eclipse, thus 
permitting study of the corona  sur- 
rounding the sun. 


26-Foot Box-Like Spar Serves 
as Optical Table 


Instead of the tapering metal tube 
of the familiar refracting telescope, the 
coronagraph has a long, box-like rec- 
tangular spar of fabricated steel plate. 
This spar serves as a  four-surfaced 
table 26 feet long and 40 inches by 
32 inches in cross section. On its outer 
surfaces, the Observatory scientists can 
mount as many as 11 complete optical 
systems and other devices for solar re- 
search. 

Each coronagraph has an electronic 
guider device actuating sensitive con- 
trols and electric motors that will keep 
the spar automatically and accurately 
aimed at the sun as the earth turns on 
its axis and moves through space. 

At its exact center, the spar is sup- 
ported on a heavy cast-iron base. A 
“yolar axis” shaft, aligned on the North 
Star, permits the spar to be rotated 
from east to west to counteract the 
earth’s rotation. 

Bearing hubs on the stub of the 
polar axis shaft permit movement of 
the spar north and south through an 
arc of plus or minus 25 degrees from 
the plane of the earth’s equator. Movye- 
ment on this axis compensates for the 
seasonal variation of the sun’ path. 

To ensure always-accurate alignment 
of the various optical systems on the 
sun, surfaces of the spar must not bend 
more than one thousandth of an inch 
regardless of the spar’s position. Bend- 
ing is prevented by using an inner truss 
spar that supports the outer spar 
through a system of multiple hydraulic 
bellosw and counterweights. These 
compensate for the bending pull of 
gravity. 

Despite its great weight and size, the 
spar will be so delicately balanced and 
literally floated on a thin film of oil 
by “oil pad bearings,” that an electric 
motor rated at only one _ four- 
thousandths horsepower will drive the 
14-ton mechanism as it follows the sun. 
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Drilling of Curved Holes 


A new method has been developed 
for drilling holes along an arc. Using 
this method—an electric arc method— 
holes of a diameter larger than 0.040- 
inch have been drilled in cast iron along 
an arc of a radius from about | to 4 
inches. The electric arc method was 
developed in order to place thermo- 
couple junctions inside a casting at a 
point not accessible by a single straight 
hole. 

The curved hole drilling device uses 
the electrical circuit and cooling fluid 


View of curved holes drilled by an 
electric arc method. 


of a disintegrating machine, in this in- 
stance the Thomas Metal Master man- 
ufactured by the Clinton Machine 
Company. These machines remove 
metal in the hole to be drilled by elec- 
tric arcing and subsequent quenching 
of the molten metal by a cooling fluid 
passed through the center of the hole 
drilling electrode. The electrode is 
generally a circular tube, however, any 
shape hole can be drilled by using tri- 
angular, square or other shaped elec- 
trodes. The arc at the electrode tip 
is produced by vibrating the electrode. 


In the Thomas Metal Master, the 
current that flows when the electrode 
makes contact with the work piece is 
also the current used to break the con- 
tact between the electrode and work 
piece. This is done by conducting the 
electrode current through a coil so lo- 
cated that it lifts the shaft the electrode 
is mounted on each time the circuit is 
closed. When the circuit is opened, the 
magnetic pull ceases and electrical con- 
tact is made again as the spring loaded 
shaft returns the electrode to the drill- 
ing position. 

In the curved hole drilling rig it is 


necessary to vibrate the electrode along 
the path of its arc and, therefore, the 
straight line vibration motion of con- 
ventional disintegrating machines is un- 
satisfactory. The curved hole apparatus 
uses a separate vibrator and depends on 
the disintegrating machine only for its 
coolant flow and electric current for 
arcing. 


When drilling a hole along the path 
of an arc it is necessary that the elec- 
trode body follow the hole made by the 
tip. Arcs and helices are typical of the 
curves that can be drilled. Electrodes 
of 0.050 to 0.075-inches have been used 
to drill holes that have radii of about 
2% inches and an arc length up to 2- 
inches. 


To drill a curved hole, the procedure 
is as follows: 


An electrode is bent along the arc 
of the desired radius. A holder is posi- 
tioned on a shaft so the electrode’s 
center follows the proper arc. “The 
electrode and work piece -are brought 
into contact and the current applied. 
The vibrating mechanism that makes 
and breaks this contact consists of an 
electromagnet mounted on a brass tube 
which is equipped with a steel weight 
inside it that can slide freely. 


As the hole is being drilled, the 
electromagnet is energized while the 
electrode is in contact with the work 
piece. During this interval, the steel 
weight is accelerated to the top of the 
brass tube with enough force to raise 
the whole assembly. This breaks elec- 
trode contact with the work piece and 
simultaneously cuts off the flow of 
current to the electromagnet. The steel 
weight drops to the bottom of the brass 
tube as the entire assembly moves down- 
ward and the electrode again makes 
contact with the work piece. This 
cycle is repeated until the hole is the 
required depth. 


During the drilling operation, the 
amplitude of vibration and the force 
available for breaking contact can be 
varied by changing the voltage im- 
pressed on the /coil. Inasmuch as the 
electrode sometimes spot-welds itself to 
the work piece, this simple method is 
used to increase the separation force 
and set the electrode free. The fre- 
quency of vibration is controlled by a 
geared variable speed motor with a cam 
to actuate a microswitch. The assembly 
was finally operated at from 4 to 6 vi- 
brations per second. 


Drilling speeds are quite slow, us- 
ually only in the order of 34-inch per 
hour. The hole size varies from about 
0.093-inch near the entrance to 0.078- 
inch near the end. This tapering is 
apparently unavoidable in any hole 
drilled by the disintegrating method. 
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Top production teams back up Boeing engineers 


When Boeing engineers developed 
the rev olutionary, flexible-wing B-47, 
their designs called for Alanununs forg- 
ings larger than any ever before made, 
aad fora completely new kind of wing 

“skin” ranging in thickness from 5/8" 
at the body joint to 3/16” at the tip. 


New techniques, machines and pro- 
cedures had to be worked out. Produc- 
tion is so precise that the eight-ton 
wing slips into place with less see a 
hairsbreadth of clearance. Many of 
these new procedures were “impos- 
sible” a few years ago. Today they are 
routine in Boeing plants. That’s the 
kind of production teamwork Boeing 
engineers expect—and get. 


1952 


Boeing engineers also enjoy the ad- 
vantages of the finest research facili- 
ties in the industry. Their work, over 
the past 35 years, has given them tre- 
mendous prestige. You can share that 
prestige by becoming a Boeing engi- 
neer. You'll work on such long-range 
projects as guided missiles, nuclear- 
powered aircraft and the exploration 
of supersonic flight. 


You can choose our Midwest plant 
at Wichita, or work in the Pacific 
Northwest at Seattle. Boeing provides 
a generous moving and travel allow- 
ance, offers you ‘special training, a 
salary that grows with you — and a 
future of almost limitless range. 


Plan now to build your career as a 
member of Boeing’s distinguished En- 
gineering personnel after graduation. 
Boeing has present and future openings 
for experienced and junior engineers 
in all fields, for aircraft 


e DESIGN e RESEARCH 
e DEVELOPMENT e¢ PRODUCTION 
e TOOLING 
also for servo-mechanism and elec- 
tronics designers and analysts, and for 
physicists and mathematicians with ad- 
vanced degrees. 


For further information, 


consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 


SOLEMN is 
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AERO. DEPT. .. . 
(Continued from page 11) 


The ground floor and basement, togeth- 
er, house the low-speed demonstration 
wind tunnel. This tunnel is of the closed 
jet, single return type. It is powered 
by a 50 h.p. motor-generator unit driv- 
ing a pusher fan. This tunnel can at- 
tain velocities of up to 130 m.p.h. in the 
test section. The tunnel is equipped 
with several types of model balances. 
Sufficient test models and indicating in- 
struments are available to demonstrate 
all types of wind tunnel work. 
Aeronautical Engineering Laboratory 


will be capable of both transonic and 
supersonic speeds. Two 1350 h.p. Alh- 
son aircraft engines, driving centrifugal 
compressors, provide air for both the 
high-speed tunnel and operation of jet 
engines of different types. Plans have 
been made to add six large diesel en- 
gines driving compressors in order to 
augment the present air supply. Numer- 
ous types of jet engines including the 
pulse jet, ram jet, and a modification 
of the ram jet are available for test. 
Complete jet engines and also their 
components can be tested in the high- 
speed tunnel at speeds up to the speed 
of sound (Mach Number 1). 


A modified ram-jet prepared for a test at the Flow Laboratory. 


B. provides additional classroom and 
office space, and houses both the Air- 
craft Structures Laboratory and_ the 
Shock Tube Laboratory. The Struc- 
tures Laboratory includes a modern 
120,000 pound capacity, hydraulic Bald- 
win-Southwark testing machine, photo- 
elastic apparatus and also aircraft com- 
ponent test equipment such as_a typical 
spar section, torque box, landing gear, 
and static loading for an aircraft tail 
section. The Shock Tube Laboratory 
contains the newly completed shock tube, 
one of the few in the nation. This high- 
ly interesting piece of laboratory equip- 
ment is designed for the study of shock 
phenomena encountered in supersonic 
flows. Interaction of shock waves and 
their effect on test models are only two 
of the interesting phenomena which this 
research instrument is capable of in- 
vestigating. Of interest to all is the fact 
that shock wave interaction downstream 
of certain test models has produced local 
temperatures of the same order of mag- 
nitude as those at the surface of the sun. 

The Flow Laboratory, located at the 
University of» Illinois Airport, houses 
the Aircraft Propulsion Laboratory and 
present and projected high-speed wind 
tunnels. In this laboratory, a high-speed 
wind tunnel is under construction which 
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Research 


Since the organization of the depart- 
ment in 1944, research has played an 
important part in the activities of both 
the students and the staff. Most of the 
staff members divide their time between 
teaching and research. Opportunities for 
research are presented to the under- 
graduate in the form of a special prob- 
lem’s course in addition to a chance for 
employment as a computer or draftsman 
on a major research project. Graduate 
students with satisfactory qualifications 
may receive appointments as research as- 
sistants or research associates and all 
graduate students are required to con- 
duct some independent research and 
submit a thesis. 

In June of 1947, under the direction 
of Professor H. S. Stillwell, the depart- 
ment embarked on a research project 
known as. the Supersonic Propeller 
Problem. The object of the investigation 
was the development of a mathematical 
method for the design and analysis of 
propellers operating above the speed of 
sound. This project was completed in 
March of 1949 through the efforts of 
four staff members. 

In 1950, Dr. T. P. Torda accepted 
a contract from Aerojet Engineering 
Corporation entitled ‘Boundary Layer 
Control by Continuous Surface Suction 
or Injection.” The object of the analy- 
sis was to investigate the possibility of 
stall-prevention and achievement of high 
lift of airfoils. 

(Continued on page 26) 


The demonstration wind tunnel which is at use in a drag-sphere 
experiment. 
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The wings of a hummingbird 
beat 80 times a second. Transis- 
tors, developed experimentally 
by RCA, oscillate electrically 
800 million times a second. 


300 million times a second ! 


Now science has discovered a new tool 
—a major advance in electronic research 
—the transistor. Tiny as a kernel of corn, 
a speck of germanium crystal embedded 
with wires in plastic performs many of 
the functions of the electron tube. 


Because it has no heated filament, no 
vacuum, requires no warm-up and little 
power, the transistor is a device which has 
long been needed. It is also rugged, shock- 
resistant, unaffected by dampness and— 
properly made—it will serve for many years. 


Despite these advantages, the transistor, un- 
til recently, was limited to a frequency region 
below 50 million oscillations a second. Experi- 
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mentally RCA has now increased this to 300 
million times a second and even higher goals 
are sought—to increase the transistor’s uses. 


Higher frequencies for transistors point 
to their use in television, radio, communica- 
tions and more efficient electronic controls 
for airplanes and guided missiles. The small 
size, long life, and low power requirements 
of transistors suggest entirely new electronic 
devices—as well as use of transistors as work- 
ing partners with electron tubes. 


* * % 


Expanding the research in electronics of solids, 
and the possibilities of transistors, is another ex- 
ample of RCA pioneering at work for your benefit. 
This leadership means finer performance from any 
product or service of RCA and RCA Victor. 


® 
Rapio CORPORATION OF AMERICA 


World leader in radio — first in television 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

® Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

@ Design of component parts such as 
coils, loudspeakers, capacitors. 

® Development and design of new re- 
cording and producing methods. 

e Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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AERO. DEPT... . 
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At the present time the department 
is conducting research under four sep- 
arate contracts. Dr. H. H. Hilton, as 
project director, is conducting research 
under a contract with the Flight Re- 
search Laboratory of the United States 
Air Force. This research is on “Thermal 
Stresses in Media Exhibiting Tempera- 
ture Dependent Viscoelastic Proper- 
ties. High flight speed results in aerody- 
namic heating (due to friction of air 
moving over the plane) and tempera- 
ture effects are becoming increasingly 
important in aircraft structures. This 
fundamental research will determine the 
influence of temperature gradients on 
stresses and deformation such as creep, 
in typical basic aircraft structural com- 
ponents. Four staff members and_ re- 
search assistants are employed on this 
project. In addition, Dr. Hilton plans to 
start related theoretical and experiment- 
al research on January 1, 1953 under 
Air Force sponsorship. This investiga- 
tion will deal with photoelastic deter- 
mination of thermal stresses. 


Professor R. W. McCloy has a con- 
tract with the United States Navy for 
development of a modified ram jet en- 
gine. The classified nature of this work 
prohibits further elaboration on_ this 
project. 

Dr. T. P. Torda has two research 
contracts of fundamental nature with 
the United States Air Force. The first 
deals with phenomena associated with 
mixing of two streams. This research 
encompasses several distinct types of 
mixing. Five staff members and research 
assistants have been employed on this 
contract. This work has been extended 
until June 1953 and will include con- 
sideration of the previously indicated 
cases considering temperature variations 
and compressibility effects. 


Dr. Vorda’s second contract is on 
the analytical investigation of viscous 
effects in turbo machinery (compressors 
and turbines). This theory is applicable 
to design of jet aircraft engines. Previ- 
ous work of this nature did not take 
into account viscosity effects which be- 
come important when long passages or 
several stages are employed in the de- 
sign of a jet engine. At present, four 
staff members and research assistants are 
working on this project. 


Student Activities 


The organizations on campus are of 
particular interest to the aeronautical 
engineering students. These are Gamma 
Alpha Rho (the aeronautical engineer- 
ing scholastic honor society), the Stu- 
dent Branch of the Institute of Aero- 
nautical Sciences, and the Glider Club, 
which is jointly sponsored by the De- 


26 


INTRODUCING ... 
(Continued from page 17) 


Air Force. After he gets out of the 
service he would like to work in the 
field of either nuclear physics.or digital 
computers. In closing his interview, 
Hank gave a few words of advice to 
underclassmen. “Don’t study only your 
own special field,’ he said, “but also 
get some knowledge of other fields such 


‘as history and sociology. It will prove 


invaluable to you in later life.” Thanks 
for the advice, Hank, and here’s wish- 
ing you lots of luck in your future 
career. 


PROF. HERBERT A. LAITINEN 


Herbert A. Laitinen, professor of 
chemistry, who has taught here since 
1940, took his work at the University 
of Minnesota, receiving his B. Chem. 
in 1936 and his Ph. D. in 1940. At 
present he teaches courses in quantita- 
tive analysis for chemistry majors and 
chemical engineers, analytical chemistry, 
special and instrumental methods of 
analysis, and electrical methods of 
analysis. 

Professor Laitinen’s research deals 
with electrical methods of analysis upon 
which subject he has published approxi- 
mately fifty papers. He deals partic- 
ularly with droppifig mercury  elec- 
trodes and amperometric _ titrations, 
polarographic methods. In conjunction 


partment of Aeronautical Engineering 
and the Institute of Aviation. 

Gamma Alpha Rho, a national or- 
ganization, recognizes excellence in 
scholarship in aeronautical engineering. 
Objects of this organization are to en- 
courage scholastic achievement and in 
addition to improve student-faculty re- 
lations. Several projects sponsored by 
this organization include establishment 
of an improved student counseling sys- 
tem and establishment of a lounge for 
aeronautical engineering students. 

The Student Branch of the Institute 
of Aeronautical Sciences is a member of 
the Engineering Council. Among other 
activities, this organization sponsors an 
annual student lecture award given for 
the best seminar lecture of the year. 
This organization placed second in the 
exhibit competition of the Engineering 
Open House in the year 1952. The in- 
stitute won first prize in the float com- 
petition of the same biannual event in 
the year 1950. 

The Glider Club is a student and 
faculty organization, which provides an 
opportunity for flying and building 
of gliders. Flight instruction is also giv- 
en. The Club owns a Schweitzer 119 
glider and a Leister-Kaufman sail-plane. 
It operates at the University of Illinois 
Airport. 


with I. M. Kolthoff, professor of 
analytical chemistry at the University 
of Minnesota, he has also had one 
book, “pH and Electrotitrations,” pub- 
lished in 1941. 

For relaxation, Professor Laitinen 
enjoys photography, woodworking, and 
classical records of which he has a col- 
lection. During the summer he likes to 
take camping trips with his family. 

As chairman-elect of the analytical 
section of the American Chemical So- 
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ciety, a professional society, Professor 
Laitinen will take over chairmanship 
of this group next year. He is also a 
member of the American Electrochem- 
ical Society, also a professional society, 
Phi Lambda Upsilon and Sigma Psi, 
honorary societies, and Alpha Chi 
Sigma, a chemical profession fraternity. 


Millionaire: “Doctor, I want you to 
know I’ve remembered you in my will.” 
Doctor: “That’s nice. Y’know, I 
think I'll change that last prescription.” 


* * * 


Husband: “I’ve been thinking it over, 
Darling, and I’ve decided to agree with 
you.” 

Wite: “It won’t do you any good. 
I’ve changed my mind.” 

Pat: “I et 7 eggs for breakfast.” 

Mike: ‘You should have said ‘ate.’ ”’ 

Pat: “You mean IJ et 8?” 


ae * 
The doctor was examining a little 
girl. Finally he pressed on her chest. 
“It’s no use, Doctor,” she said. “I’ve 
tried it and I don’t squeak.” 
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ation of men for mod- 
ustrial research ideally 
involve both advanced 
nd practical experience 
industrial laboratory 
‘he guidance of stimula- 
sociates. 


Howard Hughes Fel- 

Os in Science and En- 
‘ing at the California 
te of Technology were 
shed to provide such 
on and training. 


American citizen is 
» for a Fellowship who 
os in graduate standing 

California Institute of 
logy for study toward 
zree of Doctor of Phil- 
7 in physics or engin- 
'r and who will have 
‘ted one year of gradu- 
-k before the beginning 

Fellowship. Applicants 
plan to pursue research 
fields of electronics en- 
ng, microwave physics, 
namics, electronic com- 


puting, physical electronics, 
propulsion engineering, solid 
state physics, mechanical en- 
gineering, electron dynamics, 
analytical mechanics, or infor- 
mation theory. 


Each appointment is for 
twelve months and provides a 
cash award, a salary, and 
tuition and research expenses. 
A suitable adjustment in the 
amount of the award is made 
when this will aid in the educa- 
tion of a promising candidate 
whose financial responsibili- 
ties might otherwise preclude 
participation in the program. 


Salary provision is for the 
portion of time spent on ad- 
vanced work in the Hughes 
Research and Development 
Laboratories. Here the holder 
of the Fellowship is in close 
personal association with 
many scientists and engineers 
who are acknowledged leaders 
in their fields. 
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HOW TO 
APPLY FOR “A 
FELLOWSHIP 


Write Howard Hughes Fellowship 
Committee, Hughes Research 

and Development Laboratories, 
Culver City, Los Angeles County, 
California, for an application form 
and a brochure giving all details. 
Completed applications must be 
received by the committee 

not later than January 7, 1958. 


HUGHES: 


RESEARCH AND 
DEVELOPMENT LABORATORIES 
CULVER CITY 

LOS ANGELES COUNTY 


CALIFORNIA 


DROP TESTING ... 
(Continued from page 9) 


an arc whose center is the pivot. 

(2) Semi-Restrained Rotation— 
(Fig. 2) — The airplane is pivoted 
about a point which moves along a 
track parallel to the ground line. The 
center of gravity is restrained to move 
in a line perpendicular to the ground 
line. 

(3) Free Translational Drop — 
(Fig. 3)—The airplane is unrestrained 
during the drop. The center of gravity 
moves in a line perpendicular to the 
ground line. 

Each drop test method has its ad- 
vantages. Since this article will only 
illustrate drop test procedure, one 
method, the Free Translational Drop, 
will be described. 


Equipment 


Since the drop test is to be as close 
an approximation of an actual landing 
as possible, the lift the wings experience 
in a real landing must be simulated 
during the test. This is achieved by 
having the lower surface of the wing 
strike a padded block the instant before 
the landing gear touches the landing 
platform. The energy of the wing strik- 
ing the block is carried) by the cable 
shown. The cable extends through the 
wing to large dash pots (which are 
nothing more than pistons sliding in 
closed cylinders) where the energy is 
dissipated as heat from the compression 
of air by the pistons. 

The instant an airplane touches the 
ground, during an actual landing, the 
wheel-axle-strut combination can be 
considered a rigid body due to the in- 
ertia of the wheel. This means that for 
an instant, a high drag load (resulting 
in the bending of the strut) is imposed 
on the landing gear. The drag load 
decreases steadily as the wheel speeds 
up and is at its minimum when there 
is no slip between the ‘tire and the 
ground. Simulation of the drag load 
during a drop test is achieved by one of 
two methods. One method is to drop 
the airplane onto an inclined platform 
so that a component of the reaction acts 
as a drag load. 

While the airplane is in the raised 
position preparatory to the drop, com- 
pressed air is directed against the buck- 
ets. The wheels will turn backwards 
at a rate that will make the peripheral 
speed of the wheels equal to the hypo- 
thetical forward air speed of the air- 
plane. When the airplane is dropped, 
the friction force between the tire and 
landing platform provides the drag 
load. 

The Strain Gage 

A most versatile and important tool 
used in the drop test is the resistance 
strain gage. This gage is merely a 
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length of high resistance wire sand- 
wiched between protective felt and thin 
paper. Its use as a strain gage is based 
on a principle which states that the 
electrical resistance of a wire increases 
as it is elongated. The gage is bonded 
to the test specimen with a strong ad- 
specimen, both it and the gage change 
in length. By finding the change in the 
resistance of the wire gage, the unit 
strain of the specimen is determined. 
The change of resistance, and hence the 
strain, is found by incorporating the 
strain gage as one of the elements in 
an electrical bridge circuit. 


‘ 
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Z GROUND LINE 
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Figure 3 


The use of the strain gage for meas- 
urements in dynamic loading is made 
possible by the fact that no time lag 
or inertia effect has been observed in 
the resistance strain gage; even for very 
high frequencies in reversed loading. 
The electric circuit used for dynamic 
loading is not the conventional d-c 
Wheatstone bridge but the a-c bridge. 


In the drop test, the resistance strain 
gage is used not only to determine the 
stresses at critical points, but can also 
indicated the applied compressive and 
bending loads. Stresses at desired points 
can be found with the strain gage since 
the stress-strain relations for all metals 
used in aircraft industry have been de- 
termined. 


Strain gages are bonded to the under- 
side of the platform. The platform 
gages are then calibrated by applying 
varying known hydraulic loads and 
then noting and plotting the resulting 
strains. During a test, therefore, the 
normal load can be determined simply 
by finding the strain. 


Preparation 


Unless the airplane is properly pre- 
pared for the drop test, the results ob- 
tained may be erroneous and misleading. 
It is important, therefore, that as much 


- tips, 


care and technical skill be used in pre- 
paring the airplane as was originally 
used in designing it. 


The first step is the removal from 
the airplane of most of the items which 
do not contribute to its strength. This 
includes engines, instruments, radio and 
radar equipment, armament, et cetera. 
The equivalent weights of these items 
(in the form of bags containing lead 
shot), are then replaced in the struc- 
ture. The weights must be properly 
fastened so that no shifting will take 
place during the severest drop. Bags 
fastened to the surface of the wing, re- 
place other items. There are also two 
large bins inside the fuselage which 
can be filled with shot to simulate 
various loading conditions. In general, 
it may be said that the equivalent 
weights must be placed so that the 
overall weight, center of gravity posi- 
tion, and moments will be the same as 
they were before the changes were 
made. 

Strain gages are then bonded to the 
surface of the landing gear and air- 
plane structure for the determination 
of bending moment and stress. At 
least twenty-four hours must be allowed 
for the complete drying of the adhesive 
before the gages are used. The wires 
that lead from the strain gages, both 
on the airplane and load-indicating de- 
vices, are then attached to an automatic 
recording a-c_ bridfige. This device 
makes it possible to record strains of 
up to six hundred gages almost instan- 
taneously. 


Accelerometers 


Accelerometers, used for determining 
load factors for the drop, are then 
placed in different parts of the air- 
plane. The accelerometers used can be 
either of two types. One type registers 
only the peak acceleration experienced, 
while the other type registers the accel- 
eration at every instant throughout the 
drop. The accellerometers are usually 
placed at the center of gravity, wing 
nose, and tail of the airplane. 
Leads from the accelerometers are at- 
tached to a recording oscillograph or 
some other suitable recording device. 

Cable attachments are made for lift- 
ing the airplane, and except for the 
final preparations, the test is ready to 
begin. Final preparations include a con- 
tinuity check of all strain gage and 
accelerometer circuits. 

The airplane is then lifted to a pre- 
determined drop height. Recording in- 
struments having .been switched on, the 
airplane is released by means of a quick- 
release hook and drops to the platform. 
Drop heights are increased as the test 
progress until all specifications have 
been met. After each drop the strain 
and accelerometer readings are removed 


(Continued on page 48) 
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Clipping the wings of flying glass 


No matter how you travel—by land, sea,-or air— 


you are protected by a sandwich of shatterproof glass 


Birds flying in the airways . . . pounding waves at sea... 
emergencies on the highway or railroad—these are among 
the many things that can cause broken windshields and 
windows while you are traveling. 

That’s why the windshields of America’s sky giants today 
are made to withstand hail, wind pressure . . . and collision 
with even an eight pound bird at the plane’s cruising speed. 


ELIMINATING A SOURCE OF DANGER -— Today the 
danger of razor-sharp pieces of flying glass has been vir- 
tually eliminated. Most cars, trucks, trains, and ocean 
liners now have safety glass as standard equipment. 

In making safety glass a sandwich of glass is made with 
a tough, clear plastic spread called vinyl butyral resin. It’s 
this plastic that holds the razor-sharp pieces safely in place 
if the glass is broken. 


PLASTICS SERVE YOU IN MANY WAYS — Other 


forms of highly versatile plastics go into your newest 


home furnishings, kitchenware and appliances. They are 
also essential to modern rainwear, paint, electrical insula- 
tion, and high-strength adhesives and bonding materials. 


UCC AND MODERN PLASTICS—The people of Union 
Carbide, working with the glass industry, developed this 
plastic for modern safety glass. This and a variety of other 
plastics are but a few of many better UCC materials that 
help industry serve all of us. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet J-2. 


Uniton CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17, N.Y. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 
BAKELITE. KRENE. and VINYLITE Plastics * DYNEL TEXTILE FIBERS * LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys * PREST-O-LITE Acetylene * PYROFAX Gas 
EVEREADY Flashlights and Batteries * NATIONAL Carbons » ACHESON Electrodes + PRESTONE and TREK Anti-Freezes 
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WWE OY SLAY YOUU —J 
FOUND A JOB, JASPER 

BUT A CHINESE LAUNDRY 
IS AN UNUSUAL PLACE 


OES THE UNIVERSITY 

-REPARE GRADUATE 

-NGINEERS FOR LIFE? 
° 
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BEEN SAID ABOUT MONEY ° 
BUT | DIDN’T 
WISH TO 


MIDNITE 
TONITE 


=T US LOOK AT A 
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NOW IF WE CAN GET THIS IDIOT, 
} MELLONHEAD, TO DECIPHER THESE 
A STOLEN FORMULAE 

WE CAN RADIO 


_.... OF ak. 


MADE. IN QUSSIA 


“NW 


MELLONSHELL'S 
FINISHED - RADIO MOSCOW 
—j 


RUSSIAN MADE 
D 


or 


IME IN, MELLONSKIN, -- YOUR 
ST JOB WILL BE TO DECI- 
— (SLOBBER) CALCULATE 
1ESE FORMULAE YE Qe 


AND HAND OVER 
THOSE CALCULATIONS 


NO -THATS 
SIR R-I-N-D 


2D WORK, MELLONPEEL, THESE 
CULATIONS ARE COMPLE TEY 
RIHLESS —USELESS =a, 


BUT ~ YOU ~GRADUATED 2 
— 


'M TRANSFERRS< ) ) 
ING TO RE, Ay~ Rp" 
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OUR BEARING NOTEBOOK 


Weight-lifter is no dumbbell— 
it uses TIMKEN bearings 


When designing a lift truck that would handle like 
anautomobileand lifttwo-ton loads, Yaleand Towne 
engineers wanted to be sure of smooth, easy 
operation. That’s why they mounted the wheels, 
pinion, differential and steering pivot on Timken® 
bearings. They take the high gear loads imposed 
by sudden starts, stops and changes in direction. 
Trouble-free operation is insured and maintenance 
time reduced. Trucks stay on the go. 


How to mount a lift truck 
drive axle and differential 
on TIMKEN bearings 


Two single-row Timken bearings, cone adjusted, 
are used in the pinion assembly. Cup-adjusted 
bearings are used in the differential assembly. The 
wheels use a standard single-row bearing mounting. SSsES 
The bevel pinion adjustment is obtained by the use 
of shims back of the cup adjacent to the pinion. 


Like to learn more 
about bearings? 


Some of the engineering problems you'll face 
after graduation will involve bearing applications. 
If you’d like to learn more about this phase of 
engineering, we'll be glad to help you. For a copy 
of the 270-page General Information Manual on 
Timken Bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER ©> THE TIMKEN TAPERED ROLLER c> 


BEARING TAKES RADIAL @ AND THRUST -@-— LOADS OR ANY COMBINATION We 
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by Peter Cattapan, Gen. E., ‘53 and Oliver Smith, M.E., ‘54 


The 1952 Engineering College Mag- 
azines Associated convention held at 
State University of Iowa, October 2 to 
4, proved to be of importance to the 
Illinois Technograph and also to the 
entire engineering student body on cam- 
pus. Al Vejar, Bob Schrader, Pete 
Cattapan, Hank Kalapaca, and Profes- 
sor Robert Bohl, faculty advisor, were 
the delegates for the Technograph at 
the convention in Iowa City, Iowa. 

The big news of the convention as 
far as the Illini were concerned was 
that the 1953 ECMA convention will 
be held at the University of Illinois. 
Illinois won the nomination for the 


convention site against a futile, but 
active campaign on the part of the 
University of Nebraska. Warren 


Brandt, assistant editor of the Techno- 
graph added to the Illinois honors by 
walking off with the first place award 
for the best student story of the 1951- 
52 school year. 

After an eight hour ride, the Illini 
representatives arrived in lowa City on 
Thursday evening, October 2, and reg- 
istered for the convention. On Friday 
morning Dean Dawson of the Iowa 
Engineering College formally opened 
the convention with 4 welcoming 
speech. Then Professor Paustian, 
chairman of the ECMA reported on the 
doings of the association since the last 
convention. Littell - Murray - Barnhill, 
Inc., the advertiser’s representatives, in- 
sured their continued aid in producing 
better magazines. 


ENGINEERING COLLEGE 
MAGAZINES ASSOCIATED 


AWARD 


Chis Orrtifies Chat 
| k 


has been awarded 


OGRAPH 


in this association's 


Annual Competition for 


T 


STORY 


for the period September_|95\_, to June,_1952_. 


__ OCTOBER 5. 1952" 


SAU ae oun 
Chairman 


Certificate awarded to Warren H. Brandt by the Engineering College 
Magazines Association for his article, “U. S. Geographical Surveys,” 
published in the February 1952 issue of the Technograph. 
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After lunch the convention was di- 
vided into the following committees: 
registration, finance, probation, conven- 


tion, nomination, resolution, and_ rat- 
ings. Each committee discussed their 


problems and possible solutions. At 2:30 
the delegates talked, about their par- 
ticular problems at one of the following 
four panel discussion groups: editorial, 
business, layout, and circulation. 
Professor J. Johnson, political science 
instructor at Iowa, highlighted the ban- 
quet Friday evening with an address on 
the general political situation. After the 
banquet, the delegates attended an lowa 
University dance, the “Harvest Hop.” 
The Iowa Transit, host magazine, fixed 
up dates to the dance for the delegates. 
A group photograph was taken at 
9:30 Saturday morning. At 10:00 the 
reports of the committee meetings and 
the panel discussions were heard. The 
convention came to an end at noon as 
the delegates left with new ideas, more 
information, revived interest and 
greater goals for the future of ECMA. 


About the campus .. . 


Each month the Technograph office 
is deluged by.thousands of letters from 
students all over the world containing 
problems to be solved by its staff. The 
readers seem to feel that the writers of 
this magazine ‘are competent to answer 
all questions because the articles they 
write are so incomprehensible that only 
a genius could conceive them. 

Since the May publication, however, 
there has been a considerable decline in 
questions but an increase in commend- 
able comments. The majority of these 
literary ‘“‘pats on the back” were initi- 
ated by the article entitled ““Considera- 
tions in a Servo System” which ap- 
peared in the May issue. Everyone 
seems to feel that the extensive use of 
layman’s language throughout it made 

(Continued on page 36) 


THE TECHNOGRAPH 


itt 


NOVEMBER, 1952 


WANTED 


New Ideas 
To keep America Strong in the Air 


Aviation progress requires new ideas—and plenty of them. And that’s why North 
American always has career opportunities for young engineers who do fresh 
thinking. North American is a company that thinks in terms of the future. That’s 
why it has been an industry leader for 24 years, designing and developing the 
leading planes of World War II, the B-25 Mitchell and F-51 Mustang, and 
America’s present day front-line fighters, the F-86 Sabre Jets. Today, North 
American is pioneering in many new fields—guided missile, jet, rocket, electronics, 
atomic energy—thinking ahead to keep America strong in the air. 


When you are prepared to enter the engineering profession, consider the career 
opportunities at North American. In the meantime, feel free to write for any infor- 
mation you might want concerning a career in the aircraft industry. 


Write D. R. Zook, Employment Director, 5701 W. Imperial Highway, Los Angeles 


NORTH AMERICAN AVIATION INC. 


LOS ANGELES, CALIFORNIA® COLUMBUS, OHIO 
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BILGE... 
(Continued from page 34) 


it ridiculously easy to understand. Some 
have even suggested that reprints be 
made to be distributed to all engineer- 
ing classes so that everyone may benefit 
by the wealth of practical information 
contained in it. Some of the well known 
political nominees in the past election 
were inspired by this article and had 
adopted for their campaign slogans the 
words: “A Servo System in Every 
House.” 

Of second interest in these letters is 
the work being done on Goodwin Street 
and the bridge crossing the Boneyard. 
One curious Ag engineer wrote, “My 
instructor in manure analysis has in- 
formed me that Goodwin Street is be- 
ing widened to accomodate the Congress 
Street Superhighway that will run 
through Urbana. Is this true?” An- 
other individual asked, “Is the widening 
of Goodwin Street due to the fact that 
the engineers use it to play baseball and 
they desire longer bases?” 

Questions such as the ones mentioned 
above have plagued the Tech staff since 
they were aroused from their summer 
hibernation by the irritating clamor of 
the school bell. The drastic part of the 
whole matter is that up to now no one 
knew why Goodwin was being operated 
upon. Even the men who designed the 
undertaking were not sure of what the 
purpose was. 

While passing by the workers one 
day I came upon the foreman of a con- 
struction crew and after waking him up 
he told me that the work was being 
done to make the children living in the 
staff residence on the corner of Green 
and Goodwin more happy. He went 
on to say that the kids are going to use 
Goodwin for a tricycle drag strip. Be- 
fore he could say anymore he lapsed 
into a coma and couldn’t be awakened 
from his snooze. I soon disproved his 
statement concerning the use of the 
street because upon measuring its length 
I found that it did not allow ample 
stopping distance for the vehicles. 

So perplexing has the problem be- 
come that some of the Tech staff had 
begun to pull their hair. One unfor- 
tunate individual suffered an acute loss 
of cranial vegetable cuticles due to his 
frenzied actions when he tried to solve 
the problem using one hundred simul- 
taneous equations with one hundred one 
unknowns. Friends have initiated a 
collection for a Thomas treatment. 

A slip of the lip by an inebriated 
grad student finally broke the ice. 

While at work in one of the local 
dispensaries removing cigarette butts 
from empty bottles I came upon this 
poor fellow slumped in a booth. With 
a swollen tongue he kept muttering, 
“They won’t catch us now, they won’t 
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catch us now.” Before I could get 
anymore from him he jumped up and 
headed off in the direction of Busey 
residence. Suddenly it hit me in the 
head like a wave from the Boneyard. 
I had the answer. 

The next day I conferred with the 
Engineering Council and finally made 
them admit that they planned the whole 
thing. Goodwin Street was being wid- 
ened for the single purpose of providing 
a safe exit for the engineers that would 
participate in the next lingerie confis- 
cation. In addition to this a hydraulic 
drawbridge will replace the old bridge 
so that the University Police will not 
be able to continue their pursuit. 


Choosing Goodwin Street instead of 
any other was really a piece of fore- 
sight because if the police resorted to 
discharging their firearms across the 
bridge at the engineers a beam of high 
energy neutrons could be aimed at them 
from the cyclotron which is located at 
Goodwin and the Boneyard. I am sure 
that this would disperse them very 
quickly. 


Veterinarian or Engineer? 


During our various musings about 
the campus we happened past one of 
those obscure littles places that are 
placed in such a fashion that the casual 
passerby most always overlooks their 
presence. The particular place to come 
under the scrutiny of our over- 
engineered and jaundiced eye was some- 
thing called the Veterinary Pathology 
Laboratory. It would never have given 
us the cause for a second thought were 
it not for a rather interesting incident 
underway in the rear of the building. 

The building fronts on the imposing 
facade of the architectural school but 
it’s rear is expased to the red brick pile 
called the Natural Resources Building, 
which was our original destination any- 
way. 

So jaunting merrily in the late after- 
noon sun we happened upon the unusual 
sight, even for Champaign-Urbana, of 
a veterinary operation in progress right 
out on the lawn behind the Laboratory. 

The piece’ de resistance was what we 
made out to be a former Kentucky 
Derby contender now gone to pasture. 
Still very much alive, though and well 
roped up to prevent any flighty escap- 
ades during the operation. Such things 
seem to be necessary when dealing with 
these animals, we were assured. Any- 
way, the left front leg just above the 
hoof was the center of attraction for a 
score of students appropriately garbed 
in the best Dr. Kildare tradition and 
we were somewhat out-of-place in our 
white bucks and slide rules. Neverthe- 
less engineering being for man 
beast alike we observed the labors of 
the physicians attending their mute, 


and. 


NAVY PIER... 
(Continued from page 13) 


From the excellent vantage point of 
their classrooms, all activities are closely 
watched and reported. On October 21, 
Mr. George Solter, a design engineer 
on the plant, spoke to a large group 
of students and faculty. 


5.A.M.E. 


The Society of American Military 
Engineers at Navy Pier are once again 
preparing a technical agenda for this 
semester. Movies at the 5th Army 
headquarters in Chicago opened their 
program. Captain John W. Park, just 
back from Korea, is sponsoring the So- 
ciety this year in its activities. 


A.S.M.E. 


The American Society of Mechanical 
Engineers opened another highly suc- 
cessful year with Mr. Norman R. Sher- 
man, personnel director of the Link 
Belt Company in Chicago, speaking on 
“What Industry Expects of Young 
Engineers”. Dean Trezise, who intro- 
duced the speaker, pointed out the value 
of our Student organizations and their 
meetings to every student. 


ESS: 


The joint student branch of the 
American Institute of Electrical Engi- 
neers and the Institute of Radio 
Engineers now known as the Electrical 
Engineering Society at Navy Pier have 
started on another ambitious program. 
This year they are holding weekly meet- 
ings with speakers, films, and inspection 
trips to various industries in the Chi- 
cago area. Dean Everitt, from Urbana, 
visited the Society on October 14, and 
gave a very interesting and informative 
talk with slides on “Color Television.” 


A while back, several vats in a Lon- 
don brewery received a tremendous jolt 
from a flash of lightning. Being un- 
damaged, the containers holding the 
amber fluid were allowed to complete 
their cycle of operation and the beer 
contained was considerably improved in 
flavor. This is the first known record 
of a storm actually brewing. . . 
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“Does your wife miss you much?” 
“No. She throws remarkaby straight 
for a woman.” 


black-tailed charge with the care be- 
fitting Man-O-War. Just what the 
particular malady associated with this 
species Equus was we didn’t have the 
nerve to inquire. However we were 
favorably impressed with the abandon 
with which these vets wield the scalpel, 
but not so much that we would transfer 
out of Engineering. 
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CHEMICAL PROBLEM... 


... toreduce traffic inconveniences 
caused by too frequent repainting 
of road markings. 


SOLUTION... 


.. . hew-type traffic paints made 
with Parlon® (Hercules chlorin- 
ated rubber) and Pentalyn® (a 
Hercules resin). These paints dry 
in minutes, yet have exception- 
ally long road life. Where glass 
beads or other materials are mixed 
in the paint for added reflectance, 
the Parlon-Pentalyn combination 
also acts as the binder. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry ... 


. .. soaps, detergents, rubber, insecticides, adhesives, plastics, paint, varnish, lacquer, textiles, paper, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


FT Fe R Cc [ 7 L E S HERCULES POWDER COMPANY Wilmington 99, Delaware 


Sales Offices in Principal Cities 
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WEATHER .. . 
(Continued from page 19) 


centrating their studies on a watershed 
in Piatt county, some twenty miles to 
the east. 

The station at Champaign tracks 
rainstorms in the same manner as a 
normal radar station spots airplanes or 
other flying objects. “The radar set 
emits a short, intense pulse of energy 
which may be focused into a narrow 
beam and which travels at the speed of 
light. If the beam strikes an object, such 
as an airplane or a rainstorm, a small 
portion of the energy is reflected and re- 
turns as an “echo” to the point of trans- 
mission. It is then amplified and present- 
ed on a cathode ray tube. The range and 
bearing of the object are readily de- 
termined. The beam generally travels 
along a ‘line of sight,’ hence the radar 
cannot detect distant subjects that are 
near the earth’s surface. 


Two main methods of receiving storm 
data are used at the present. The “A”’ 
scope method, using a cathode-ray tube, 
measures the power received as the ra- 
dar is directed along an area of ground. 
This method can best be explained by 
referring to figures a and 4 on this page. 
Figure a shows an isohyetal diagram of 
a storm whose nearest edge is 15 miles 
east of the radar. Figure } represents the 


hypothetical received power curve when 
the radar is directed along axis AB. The 
main difficulty with this method is that 
receiver sensitivity must be maintained 
at a high level so that light rain fall 


co; 
a 


(a) Isohyetol Pattern 


Power 


Received 


(b.) Received power curve when radar 
antenna is directed along AB. 


may be observed. Then the amplitude 
of the received power curve (in figure 
b) exceeds the capacity of the receiver 
circuits, distorting the signal so that 
moderate and heavy rain intensities can- 
not be distinguished. 

The second method uses a PPI (plan 


good as new. 
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@ ALBANENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 
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Drafting, 
Reproduction and 


*Trade Mark® 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes? 


position indicator) scope. As a rotating 
antenna scans the area around the radar, 
the PPI presents an image of the storm 
on a circular screen. The image can 
then be laid out on polar coordinates. 
The image of the rain glows, while the 
rest of the screen is dark. ° 

One of the most important uses of 
radar in meteorology will be to measure 
the amount of rainfall. Already radar 
can measure rainfall intensities as well 
as the rain gauge networks generally 
used. In the near future the accuracy of 
radar will probably be greatly improved, 
thus giving the weather men much valu- 
able data on the movements of each rain 
cell. 


The theory behind radar measurement 
of rainfall intensity is fairly straight- 
forward. As can be seen from figures 
a and b, the power received by a radar 
set is dependent on the intensity of rain- 
fall. The following equation has been 
developed for the power received: 

P KNa® 
= are 
P is the power received, N is the num- 
ber of raindrops per unit volume, a is 
the mean radius of a raindrop, R is the 
distance to the storm, and K is a con- 
stant incorporating several factors which 
vary for each radar set. 


Also a relation between raindrop size 
and intensity has been developed. It is 
as follows: 

Log Na® = 1.441 Log I — 17.302 
with I representing rainfall intensity ex- 
pressed in milimeters per hour. 


Combining these two equations, we 
get the final relation between rainfall 
intensity and power received: 


P — KI! 441 
R2 

The future possibilities of radar in the 
field of weather are virtually limitless. 
Approaching storms may be followed by 
radar and the time of their arrival pre- 
dicted almost exactly. “Radar can depict 
precipitation patterns associated with 
flash floods, large floods, tornadoes, 
hurricanes, frontal weather, and freez- 
ing rain in winter. It will doubtless be 
used to study drop size and its effect 
on erosion. It should prove useful in 
irrigation works, and in controlling 
water supply reservoirs and hydroelec- 
tric plants.” Within the next few years 
radar will provide the answers to many 
weather questions which the engineers 
are asking. 


Prof: “This is ‘the fifth time sthis 
week that you haven’t had your home- 
work done. What do you have to say 
for yourself?” 


Student: “Thank God it’s Friday.” 


THE TECHNOGRAPH 


The two new stacks at the right of this artist’s drawing of Detroit Edison’s Conners Creek 
plant mark the addition of two new turbo-generators that increased the plant’s capability to 


582,000 kilowatts, and brought the system capability to 2,000,000 kilowatts. 


outheastern Michigan 
Grows on Kirm Foundations 


The population of Southeastern Michigan has 
grown to almost 3,500,000. Ever mindful of 
the need for keeping well ahead of Detroit’s 
and Southeastern Michigan’s growth, Detroit 
Edison continues with its never-ending expan- 
sion of power generating and distributing 


facilities. 


Now, working together as one of industry’s 
four atomic research teams, Detroit Edison 
and Dow Chemical Company engineers are 
investigating the use of nuclear heat in thermal 


electric generating plants . . . an investigation 
pointing toward better ways to provide elec- 
tric power for the nation. 


Edison’s customers have confidence in the 
supplier of their electric power . . . confidence 
that whatever, whenever, wherever their 
power needs may be, Edison will fill them. 
And Detroit Edison, through its expansion 
program, is making certain that Southeastern 
Michigan will have a firm, dependable founda- 
tion for future growth. 
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McDonnell . . . 
(Continued from page 15) 


McDonnell likes to fill vacancies by promoting men 
already with the company. ‘To help the men help them- 
selves, the company runs a training program for its em- 
ployees. It also provides information on courses conducted 
by local schools and universities, and encourages employees 
to take advantage of them. 


McDonnell is an informal place. The employees refer 
to “Mr. Mac” at all times. “Mr. Mac” returns the favor 
by personally making some announcements over the plant 
public address system. 


Before the last war, the aircraft industry was unstable. 
For that reason, many persons would not accept jobs in it. 
Today, however, the industry is a stable one. Although 
some of the stability is due to defense needs, the airplane 
plays a much greater part in the civilian America of today 
than it formerly did. There is no change in the status of 
the industry in the predictable future. 


The McDonnell employee has a secure future with the 
company. In addition to social security, which every 
worker earns, M.A.C. has set up its own retirement income 
plan. This retirement income plan is the type in which 
both employee and employer contribute. Group insurance, 
accident, disability, and hospitalization plans are also avail- 
able to the M.A.C. employee. Of course, all employees 
receive paid vacations. 


Today, there are not enough aeronautical engineers 
graduating from schools throughout the country to maintain 


the aircraft industry at its present rate. McDonnell, along 
with other major aircraft companies, has developed its own 
training program to convert electrical, civil, and mechan- 
ical engineers to aeronautical engineers. This on-the-job 
training is often more up to date than anything taught 
in the universities of the country. Engineers who are 


interested in airplanes could do well to consider the aircraft 
industry. 


The new F2H-3 Banshee twin-jet returning from a test 
flight. This carrier-based fighter is equipped with the 
most modern type of radar, more powerful armament 
and increased internal fuel capacity. 


SSE A 


The wonders of the ocean's fl00F are duplicated in 


two giant tanks at Marine Studios, at Marineland, Fla. More than 
30,000 live undersea specimens are presented in their natural setting, 
and into these tanks are pumped more than 7,000,000 gallons of sea 
water per day, 

Okolite-Okoprene cable was selected as the most reliable means of 
supplying power to the motors which pump this water. Power is 
taken from a 2300-volt circuit and stepped down to 220-110 volts, 
for motors ranging from 1/; to 30 h.p. 

The corrosive influence of salt water and salt air has virtually no 
effect on the tough Okoprene sheath which protects Okolite-Okoprene 


cable. a ere 
Tough jobs are the true test of electri- 
cal cable ...and installations on such 
jobs usually turn out to be Okonite. 
ONITESS 1,50) j 
meee INSUlated wires and cables 
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Draws a line 1/10th 
of a mile long with 


I FILLING! 


WORLD’S ONLY 
DRAWING INK 
FOUNTAIN PEN 


with interchangeable nibs 


Saves thousands of time-wasting 

pen filling operations for the artist 

or draftsman—insures uniform thick- 

ness of line from hairline to 34" thick. 

Ideal for lettering, freehand drawing, 

technical drawing, sketching, or stenciling 

with the interchangeable nibs. Graphos uses 

any drawing ink, black or colored. Handles 

exactly like any drawing pen — beautifully 

balanced, light touch. Time-tested—thousands in 

use in leading drafting rooms and art studios all 

over the world. Use the famous PELICAN WATER- 
PROOF DRAWING INKS for best results. 


Ask your dealer — or write for illustrated booklets 


JOHN HENSCHEL & CO., INC. 
105 East 29th Street, New York 16, N. Y. 
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Down, down, 14,000 feet or 
more, to the oil-bearing depths, 
through rock and shale and 
abrasive sands... Airco 
hardfacing alloys “spearhead” 
the whirring bits of an oil 
well drill string. 


at the frontiers of progress youll find 


From supplying the vital breath of high altitude aviation... to 
toughening the drills that bore miles into the earth’s crust — Air Re- 
duction products span an incredible range of industrial applications! 


Just review the requirements of American industry: from basic 
chemicals and gases... to the hand tools and precision machinery 
used to weld, cut and shape metal parts... in fields as remote as 
textiles and turboprops... you'll find the Air Reduction Company 
improving the products and processes of today . . . and contributing 
to the discoveries of tomorrow. 


In fact, wherever progress is racing ahead to new frontiers, you'll 
find an Air Reduction Product. 


Air REDUCTION COMPANY, INCORPORATED 


® 60 EAST 42nd STREET e NEW YORK 17, N. Y. 
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experience... one reason why 
jet pilots require medically 
pure Airco oxygen. 


40,000 feet up, bucking the sonic 
barrier can be a “breath-taking” 


Divisions of Air Reduction Company, Incorporated, 
AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... Indus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COM- 
PANY... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY... 
Medical Gases and Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 
...Carbonic Gas and “'Dry-Ice"’ * AIRCO 
COMPANY INTERNATIONAL... Export * AIR 
REDUCTION CHEMICAL COMPANY... 
Tertiary Acetylenic Alcohols and Glycols 


47 


DIELECTRIC .. . 

(Continued from page 12) 
per batch may be found from the fol- 
lowing relationship: 

T = (.637 pe t & volume) 
power in watts, which equals | min. 
This unit has a theoretical capacity of 
120 bu. per hour. The actual capacity 
would be less than this due to the time 
used in filling and emptying the unit, 
although at the rate shown, a continu- 
ous flow could probably be set up. 

This unit would merely serve to heat 


above, is dependent on a great number 
of things, including moisture, tempera- 
ture, pressure and frequency. The net 
result would indicate that the “‘con- 
stant” would vary with every batch and 
even within each batch. The specific 
heat also varies with the moisture and 
also with the fat content of the corn, 
which means that every variety would 
have a different value for specific heat. 


Another of the large problems in 
this field is the design of a suitable 
power source. An oscillator that is 


capable of putting out 50kw at 20,000 


DROP TESTING .. . 
(Continued from page 30) 


for future study. Any parts that fail 
during a drop are removed, photo- 
graphed, and analyzed so that a better 
design can be made. The re-designed 
parts are replaced and the tests con- 
tinued. 


Drop tests are made to simulate all 
the landing conditions that the airplane 
can experience to prove all elements of 
the alighting system. Among these con- 
ditions are: 


the corn without damage to the maxi- ! 
volts and 20 megacycles is no small 


mum temperature throughout, and the ki se Gece iv aE ela veeel (1) Three-point landing, 

actual drying would be done by forced a ate ing ues I. 1 13 ee Cost (2) nose-wheel-first landing, 

preheated air. This is feasible because ° oe a Tone Ee eg tee Te (3) tail-wheel-first landing, 

the failing of the forced air systems at ‘S°"4 ea: : te ee i fae ee and 

low moisture contents-is due to, thepin- |<< P eee ty eee eee anes : ear 
tize to a reasonable amount. (+) cross-wind landing (with its 


ability to heat the corn through evenly 
in order to get the excess moisture in 
the center of the kernel. 

At a rate of 3 cents per kilowatt 
hour, the cost of the energy to heat the 
corn would only be $1.24 per bushel, so 
if the corn was not dried sufficiently the 
first time through, it could be recircu- 
lated and the cost would still remain 
very reasonable, considering that seed 
corn sells at about $10 per bushel. 

While this seems logical, theie 


resulting high sideloads). 


The drop test, although only one of 
many tests the airplane must undergo, 
is a necessary part of the aircraft manu- 
facturing process. The high standards 
set by the aircraft industry of the 
United States, as manifested in: excel- 
lence of design, have made us the 
leader in the progress of high-speed 
transportation. 


The design of the electrodes to be 
used with this type of machine is an- 
other field that has yet to be explored 
thoroughly; the main problems being 
the ability to keep the material at umi- 
form thickness and density and keeping 
the electrodes from becoming hot by 
conduction. 

This is just a survey of the problems 
and uses of dielectric heating, which 
in time may become a very important 


are 


many “bugs” in the design yet. I’he di- process in many of our country’s larg- Frank: “Our waitress is pretty.” 
electric constant, which was assumed est industries. : Hank: “Yes, but not very fetching.” 
: 
A caller rang the bell of a doctor's home and the door 


was opened by his little boy. “Doctor home?” the caller 
inquired pleasantly. 
“No;, he isn’t,” 
appendectomy.” 
“My goodness,’ said the caller, “isn’t that a mighty 
big word for a little boy like you? Do you know what it 
* means?” 


“Sure,” 


was the answer. “He’s out doing an 


[S250 


said the boy. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
AND CIRCULATION REQUIRED BY THE ACT OF CON- 
GRESS OF AUGUST 24, 1912, AS AMENDED BY THE ACTS 
OF MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States 
Code, Section 233) 


Of The Illinois Technograph published January, February, March, 
April, May. October, November, December, at Urbana, Illinois for 
October 1, 1952. 


1, The names and addresses of the publisher, editor, managing 


SERVES THIS FINE NEW DAIRY PLANT 


Crowley's Milk Company sells a dozen dairy products from its super- editor, and business managers are: 
modern plant in Newburgh, New York. Here dependable Frick Refrigera- Pehlisher. [lini Publishing Canpaats Champaign, Ilinois; 
tion on (including COMP EREO condenser, ice reserve unit, valves, controls, Editor, Allen O. Vejar, Danville, Hlinois. 


Erie E. 
the Illini 


Business Manager, Aagaard, Chicago, Illinois. 


etc.) carries the entire cooling load. 
When lightning struck last summer, 
burning out electric starters, the Frick 
ice reserve unit saved every pound of 


2. The owner °%3: Publishing Company, a non-profit 


corporation. 


3. The known bondholders, mortgagees, and other security holders 
holding 1 per cent or more of total amount of bonds, 


owning or 
product. mortgages, or other securities are: none. 
Put YOUR cooling problems — 4. Paragraphs 2 and 3 include, in cases where the stockholder 


whether for air conditioning, ice-mak 
ing, quick-freezing or other refriger.- 
tion work—up to Frick engineers. 


or security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or corpora- 
tion for whom such trustee is acting; also the statements in the two 
paragraphs show the affiant’s full knowledge and belief as to the 
circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, 
hold stock and securities in a capacity other than that of a bona fide 


The Frick Graduate Training Course in | 
Refrigeration and Air Conditioning, oper- 
ated over 30 years, offers a career in a 


Fae owner. 
growing idustry. | Eric Aagaard, Business Manager. 
PRY DEPENDABLE REFRIGERATION SINCE ay 1682 | Sworn to and subscribed before me this 20th day of October, 1952. 
: Te RICK ra) (SEAL) Margaret E. Cain 
Frick Ammonia Compressors at WAYNESBORO, PENNA. USA. 2; 1955.) 


(My commission expires Jan. 


Crowley's Milk Company Also Builders of Power Forming ond Sawmill Machinery 
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THE DU PONT 


DIGEST 


for M.E.’s 


Du Pont’s manufacturing side offers opportunity to mechanical engineers 


The young mechanical engineer in- 
terested in production finds plenty 
of opportunity at Du Pont. His skills 
are in great demand because so many 
of this Company’s products are made 
in equipment which must operate 
continuously on automatic controls. 


MorethanhalfofDuPont’s M.E.’s 
are currently engaged in some phase 
of production work. There are three 
main categories. 


1. MAINTENANCE SUPERVISION. Re- 
sourcefulness and initiative are 
needed in men selected for this work. 
Among their many duties are the 
scheduling of preventive mainte- 
nance and emergency repairs to mini- 
mize down time, suggesting equip- 
ment improvements to reduce the 
maintenance load, and estimating 
costs of changes or major repairs. 


Normally, the supervisor estab- 
lishes maintenance procedures, di- 


ae 
ee: 
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: oa } 
Production supervisor 7. B. Kelly (at left), B.S. in M.E., 
Cornell, checks bagging and shipping schedule with operator. 


rects transfer of personnel from one 
group or area to another, and assigns 
duties. He sets up office and field 
work methods and controls the sup- 
plies of spare parts and stores. 
The importance of this work is 
emphasized in some Du Pont plants 
where more men are needed to main- 
tain the equipment than to operate 
it. At one plant, the division main- 
tenance superintendent, a man with 
several years experience behind him, 
is responsible for 1,500 pieces of 
equipment and 100 miles of pipe. He 
has 120 men under him, including 
10 foremen. 
2. PRODUCTION SUPERVISION.Other 
mechanical engineers at Du Pont 
use their knowledge of mechan- 
ical equipment in solving production 
problems. They must see that raw 
materials are on hand, that maxi- 
mum yields are obtained with mini- 
mum loss, and that the products meet 


S| 


D. McHugh (at right), B.S. in M.E., 
Rochester ’50, and draftsman discuss working 
drawings for plant equipment improvement. 


rigid specifications. In addition, they 
must train men in proper equipment 
operation and maintain good person- 
nel relations. 

One area supervisor, also an ex- 
perienced man, usually has charge of 
from 125 to 150 people, including 6 
to 10 foremen. 


Keeping compressors in top running condi- 
tion is a typical maintenance-group problem. 
3. PLANT TECHNICAL. Other 
M.E.’s at Du Pont are assigned to 
the teams of plant technical men re- 
sponsible for process and production 
improvements. In this work, they 
help solve problems on machine de- 
sign, strength of materials, control in- 
struments, packing materials for 
high-pressure equipment, etc. 
Actually—in maintenance, pro- 
duction and development—the pos- 
sibilities are almost unlimited at 
Du Pont for the M.E. who likes the 
manufacturing side of industry. 


HAVE YOU seen ‘Mechanical Engi- 
neers at Du Pont’’? 32 pages of facts 
about opportunities for mechanical en- 
gineers. For copy, write: 2521 Nemours 
Building, Wilmington, Delaware. 


QUPOND 


REG. U. 5. PAT.OFE 


180% Anniversary 


BETTER THINGS FOR BETTER LIVING 
« «» THROUGH CHEMISTRY 


Listen to ‘Cavalcade of America,” Tuesday Nights on 
NBC—See It Every Other Wednesday on NBC TV 
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HUMAN ENGR. .. . 
(Continued from page 16) 


aircraft must be so arranged as to allow 
the pilot to instantaneously check his 
flight altitude while in the traffic pat- 
tern and taking instructions from the 
traffic control tower. 

Laboratory work with air traffic con- 
ditions is carried on with a simulator, 
which is a tower; seventeen simulated 
aircraft, and two link trainers. With 
this simulator traffic control problems 
are worked out with various instrument 
displays under different conditions. 

Along with the simulator, used for 
instrument display research, other syn- 
thetic flight trainers are used in the 
laboratory. Much work is devoted to 
the characteristics of synthetic flight 
trainers. 

The major problem with which the 
laboratory is concerned is how faithful- 
ly the synthetic flight trainer should 
simulate the characteristics of actual 
flight. A closer simulation of flight 
characteristics can be obtained at great- 
er costs, but the increased costs cannot 
be justified after a certain optimum 
point in simulation is reached. A study 
of control pressures is conducted as a 


part of the program to determine the 


necessary degree of simulation to actual 
flight controls. Results of the study 
showed that control pressures of syn- 
thetic flight trainers need not simulate 
actual flight control pressures at all 
closely. 

The laboratory is also engaged in a 
study of synthetic flight trainers to de- 
termine how to use these trainers to 
teach a greater variety of maneuvers, 
thus reducing the extra time and ex- 
pense of teaching these maneuvers in 
actual flight training. In connection 
with this, a special trainer display for 
landing approaches is being studied in 
the laboratory. 

With respect to navigation displays, 
the laboratory has conducted studies 
concerning various displays of omni-di- 
rectional range (VOR) and distance 
measuring equipment (DME). One of 
the main parts of the study is a com- 
parison of the symbolic instrument dis- 
play, by which the pilot determines his 
relative position from the information 
presented by the instruments in the dis- 
play, and the pictorial display. The pic- 
torial display, instead of using the con- 
ventional instruments, shows the rela- 
tive position of the aircraft by means of 
a pip superimposed on a navigation map. 
The pictorial display eliminates much of 


5 \S 
5 \ 
| 

\ \ 
. 
NE \ 
We: \\ 
S 
\ 


52 


| : fe a A Star Porformers 


= ina“ ONE TOOL’ WORK SHOP 


The spindle of a popular electric power tool 
for hobbyists literally floats on four Fafnir 
pre-lubricated Mechani-Seal Type Ball Bear- 
ings. Since the power tool operates in both 
vertical and horizontal positions and under 
varied conditions . . . as a circular saw, ver- 
tical drill, wood lathe, disc sander and hori- 
zontal drill press . . . the bearings are ex- 
tremely important to its accuracy and life. 
With saw blade at full speed, coins upended 
on hobby tool table will not fall over ...a 
tribute to rigidity gained from use of Fafnir 
Ball Bearings. Oppor- 
tunities for product 
improvement through 
ball bearing applica- 
tions are almost limit- 
less. The Fafnir Bear- 
ing Company, New 
Britain, Conn. 


FAFNIR 


BALL BEARINGS <& 
S) 


MOST COMPLETE LINE IN AMERICA QS 


the computation needed to determine 
position from the conventional instru- 
ments and it is possible with this type 
of display to instantaneously check rela- 
tive position without any checking of 
instruments. These pictorial displays 
have been built but they pose many 
problems due to cost, space require- 
ments and insufficient research and test- 
ing at this time. 


A major experiment is the use of a 
projection type periscope as a navigation 
aid. In 1946 and 1947 the laboratory 
experimented with a periscope which 
provided an image of what lay ahead of 
the aircraft to see if it could be used 
in flight instead of contact visibility or 
instrument flight. Although the first 
model was rather crude, successful land- 
ing could be made with it. The landings 
with the first model were not as ac- 
curate as those made with contact visi- 
bility, but the fact that successful flights 
could be made provided encouragement. 
Further experiments were carried on to 
try to improve the periscope and find 
the optimum image magnification and 
angles of outside visibility. 

The periscope could be used as a 
navigation instrument to show the pilot 
where he is going, but its main purpose 
is to serve as a flight instrument by 
which the pilot may control his aircraft. 
To perform these experiments, several 
pilots flew a plane equipped with the 
periscope and executed various maneuv- 
ers, including landings, under different 
magnifications and angles of outside 
vision. From these experimental flights, 
it was determined what effect the peri- 
scope had on the ability of the pilot to 
control his aircraft, and what magnifica- 
tion and angle of visibility produced 
flight characteristics most like contact 
visibility flight. A detailed explanation 
of the early periscope display experi- 
ments is given in the Institute of Avia- 
tion Bulletin Number Nine ‘Flight by 
Periscope.” Other bulletins from the 
laboratory are Institute of Aviation 
Bulletin Five “Evaluation of the School 
Link as an Aid in Primary Flight in- 
struction,’ and Bulletin Eight “Evalu- 
ation of the School and _ Special 
Methods of Instruction in a Ten-Hour 
Private Pilot Flight-Training  Pro- 


r, ” 
gram. 


Two engineers were on a bus to 
town when Joe noticed that Dave had 
his eyes closed. 

“What’s wrong, Dave, feeling sick?” 

“I’m O.K. It’s just that I hate to 
see women standing.” 


Dutch: ‘Hey, rabbit, what are you 
doing in my ice box?” 

Live Rabbit: ‘“Ain’t this a Westing- 
house ?”’ 


Rabbit: “Well, I’m westing.”’ 
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A World of 


Expanding 


Reynolds new aluminum re- 
duction plant near Corpus 
Christi, Texas — capacity 
160,000,000 pounds a year. 


Opportunity! 


In a land noted for rapid expansion 
of free industrial enterprise, few 
companies have matched the swift 
and continuing growth of the 
Reynolds Metals Company. Now op- 
erating 27 plants in 13 states, and 
still expanding, Reynolds offers the 
ambitious engineering graduate a 
world of opportunity. 

Reynolds operations include baux- 
ite mining in domestic and foreign 
locations...chemical and electrolytic 
processing to produce aluminum pig 
...Sheet rolling...drawing and ex- 
trusion of mill and structural shapes 
...foil rolling and printing...pow- 
der and paste production... finished 
parts and products fabrication. In 
these and in the allied sales and mar- 


REYNOLDS 


Reynolds expanding production — historic 
chapter in 33 years of continuing growth, 
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1954 


keting operations promising careers 
exist for graduates in virtually any 
phase of engineering. 

On-the-job training is the 
Reynolds policy—after preliminary 
orientation which may include basic 
experience in production plants for 
sales personnel, and sales office work 
for technical trainees. Liberal insur- 
ance, hospitalization and retirement 
programs are maintained, 


For important background infor- 
mation on “your future in Alumi- 
num,” mail the coupon. If you are 
definitely interested now, write direct 
to General Employment Manager, 
Reynolds Metals Company, 3rd and 
Grace Streets, Richmond 19, Va. 


Reynolds Metals Company, Employment Dept. 


Please send me, FREE, your 96-page booklet, ‘The ABC's of Aluminum”; 
also the 44-page book, ‘‘Reynolds Aluminum... and the Company that 


Be HE 


Tapping one of huge battery of 
electrolytic cells 


Sheet rolling—reverse hot mill in 
operation 


ALUMINUM 


| 
| Richmond 19, Virginia 
| 
: makes it.” 
| Name 

: , Address. 
eee oe ee 


Bye) 


Do you think our jokes are corny, 
old, reprints, or just plain lousy? Well, 
believe me we try to get the best and 
funniest jokes possible. Here is how 
your humble thermo.—, T.A.M.—, and 
slide rule-minded reporter got this 
month’s jokes. 


After much research your reporter 
found himself in the office of Mr. 
Joseph J. Finn, vice-president of 
Reincke, Meyer and Finn Advertising 
Company, a world-famous advertising 
firm on North Michigan Avenue in 
Chicago. Mr. Finn was the originator 
of placing humor on the back of trans- 
fers for the Chicago Transit Authority 
(the public transportation system in 
Chicago). Mr. R. Budd, Chairman of 
the Board for the Chicago ‘Transit 
Authority, and a personal friend of Mr. 
Finn, carried out the suggestion. 


To ?nsure the 1,500,000 users of the 
transfers with good jokes, the Chicago 
Transfer Ads Company has a large ro- 
tating group of judges that select the 
jokes. Nine judges, all of whom have 
different backgrounds, read from 
twenty to thirty jokes at any one time. 
The jokes are received from three pro- 
fessional humor writers and from nu- 
merous contributors. If any two of the 
nine judges do not find a joke humor- 
ous, the joke is discarded. 

This procedure of getting and_ se- 


lecting good humor is the best that this 
reporter has been able to find. 


We would like to thank Mr. J. J. 
Finn and the Chicago Transit Author- 
ity for the story and the following 
samples of their jokes. 


“T hear your son has his B.A. and 


his M.A.” 
“Yes, but he’s still living on his P.A.” 
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TECHNOCRACKS 


by Peter Cattapan, Gen. E., ’53 


Voice on ’phone: “Are you the desk 
clerk?” 


Desk Clerk: “Yes, what’s eating 
you?” 

Voice: “That’s what I’d like to 
know.” 


s 
Maid: “The furniture installment 
man is here again, ma’am.” 
Madam: (resignedly) “Tell him to 
take a chair.” 


% 


ak * 


Nephew, at bedside of rich uncle: 
“Ts there no hope, Doctor?” 


Doctor: “I don’t know. What were 
you hoping for?” 
a 
Stern parent: “Young man, you 


want to marry Mildred? Can you sup- 

port a family?” 
Suitor: ‘No-o-o. 

marry Milly.” 


But I 


want to 


Boss: ‘“‘Are you sure your wife knows 

you're bringing me home to dinner?” 

Bob: “Does she know? We argued 

about it for half an hour this morning!” 
Ed * * 


Hotel Clerk: 
tion?” 

Guest: “No. Do I look like an In- 
dian?” 


“Have you a reserva- 


“My wife doesn’t understand me. 
Does yours?” 
“IT don’t know—she never mentions 
you.” 
a a x 


“Your neighbors do a lot of borrow- 
ing, don’t they?” 


“Yes, now we feel more at home in 
their house than in ours.” 


Customer: “I want two tickets in the 
coolest part of the theatre.” 

Clerks! “Okay==here’ss a» pair 10 Z 
row!” 

“Why did you punch yourself in the 
jaw?” 

“Well, I was so bored I got to talk- 
ing to myself—and I can’t stand a 
Iai”: 


Wife: “So you were sitting up with 
George because he was sick. I suppose 
you held his hand all night!” 

Husband: “Wish I had—I’d have 
made some money!” 


* % K 


Dill: “I have a terrible conscience.” 

Gill: “What’s wrong with it?” 

Dill: “It doesn’t keep me from doing 
things—it just keeps me from enjoying 
them.” 


Customer: “I’d like to buy a bottle 
of reducing medicine.” 

Druggist: “Anti-fat ?” 

Customer: “No, for my uncle.” 

She: 
JANICE 

Other She: “Then let’s talk about 


someone else.” 


“T know nothing but good of 


“Can you serve company?” asked the 
housewife when she was hiring the new 
maid. 

“Yes, mum; both ways—so’s they'll 
come again—or stay away.” 

“My father always proposed a toast 
before he disciplined me.” 

“That’s funny! What was it?” 

“Bottoms up.” 

* % * 

TACT is what makes a man shut 
his mouth before he puts his foot in. it. 

Son: “Since leaving college, I’ve 
worked hard, trying to get ahead.” 

Father: “Well, you could use one!” 

Traffic Cop: “Didn’t you hear my 
whistle ?” 

Girl Driver: “Yes, but you’re too 
late. I’m engaged!” 

“So Murphy and Sweeney were hit- 
ting each other with chairs? Why 
didn’t you make peace between them?” 

a 2 ape 

No more chairs! 

Friend: What is your son going to 
be when he passes his final exam? 

Father: An old man. 
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